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Captain Hamilton, R.N., to the Earl of Lincoln. 

My Lord, Admiralty^ June 28, 1845. 

I AM commanded by my Lords Commissioners of the Admiralty to send 
you herewith a copy of a letter from Mr. Hume, M.P., with an American Report 
on the comparative usefulness of English and American coal, &c., and to suggest 
that you slK)uld call on Sir Henry l)e la Beche, Director General of the Geological 
Survey of the United Kingdom, to state whether he could undertake the investiga- 
tion proposed by Mr. Hume, or what course he would recommend to be adopted 
for conducting tiie inquiry with the greatest e£fect. 

I am, &c., 
(Signed) W. B. Hamilton. 



To the Right Hon. the Lords of the Admiralty. 

Mt Lords, Bryanstone Sqawre^ June 10, 1845. 

When a reward was voted to Mr. Grant, for his patent rights to an arti- 
ficial fuel, I had a strong desire to oppose the vote, as I was then anxious that the 
Admiralty should have ordered an inquiry into the several kinds of fuel that might 
he used for steam engines, with the view of ascertaining what fuels have the greatest 
evaporating power in the smallest space and weight. 

I am informed that no inquiry of that nature has heen instituted hy any depart- 
ment of the Government, and therefore beg to recommend the subject as one de- 
serving the immediate and serious attention of your Lordships. 

The efficiency of the steamers must depend on the quality of the coals and fuel 
used for the Naval service, and without an accurate knowledge of the power of the 
coals to be used, the country may be paying the highest prices for an inferior article, 
and, depending on the power of the fuel, the public service may suffer disappoint- 
ment at a moment when the greatest interests of the country may be at stake. 

In whatever manner the supply of fuel for marine steamers is received, the im- 
portance of the inquiry I venture to recommend must become manifest to your Lord- 
ships, and I hope, therefore, the subject may receive attention. 

The late Mr. A. P. Upham, of the United States, was strongly impressed with 
the importance of determining the nature and qualities of the several coals in the 
United States, with a view to their use in the steam navy of that country ; and in 
1842-3, directed a course of experiments to be made on the different kinds of coals 
of the United States, for the purpose of ascertaining their evaporative powers. 

I have only this day received from the United States the report of that inquiry, 
and I have the satisfaction of sending a copy of that report to your Lordships, that 
you may see the result of that inquiry. They have decided by direct and practical 
tests the comparative usefulness of American and of English coals, as well as the 
relative value of the former in their numerous varieties ; and I submit to your Lord- 
ships that a similar inquiry should be instituted into the comparative usefulness of 
the several kinds of English, Scotch, and Irish coals, with the view of ascertaining 
the best for the naval steamers of this country. 

I may be allowed to point out to your Lordships that there is a public establish- 
ment in Craig's Court perfectly qualified to apply the requisite direct and positive 
tests to the coals without delay, and to that establishment may be added one chemist 
of eminence to assist in what is an object of great national importance. 

I have, &c., 

(Signed) Joseph Hume. 
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Sir, Office of Woods, June 30, 1845. 

With reference to the letter, of which a copy is enclosed from the Secretary 
of the Board of Admiralty, suggesting on the part of that board that an inquiry 
should be instituted into the comparative usefulness of British coal, I have to re- 
quest that you will inform me whether, in the Laboratory of the Museum of Eco- 
nomic Geology, means are at present available for conducting this investigation, and 
if so, what is the course you would recommend for making it effective for the pur- 
poses to which such an inquiry would be obviously directed. 

I am, &c., 
(Signed) Lincoln. 

To Sir Henry De la Beche, 
Sfc. SfC. Sfc. 



Museum of Practical Geology, 
My Lord, June 30, 1845. 

I HAVE the honour to state, in reply to your Lordship's letter of this day's 
date, respecting an inquiry into the comparative value of British coals for steam 
purposes, one so important to the Navy of this country, that the Laboratory of this 
establishment is available for conducting this investigation, with a moderate addition 
to its present means, at the same time that the extensive researches of the Geological 
Survey of the United Kingdom may also be made available for the same object. 

By combining the services of the Museum and of the Survey, I apprehend that 
a mass of very valuable information on this head may be collected at comparatively 
moderate cost. 

As the funds of the Museum of Economic Geology are, unaided, inadequate to 
an investigation of this order, I would suggest that the Admiralty be requested to 
furnish aid to the amount of 600^. for the remainder of the year ending the 31st 
March, 1846. 

With this aid I have little doubt that we should be enabled to accomplish much 
this year which may be of value, and have organized a system of inquiry alike 
effective, and, viewing its national importance, which can be carried out at com- 
paratively small cost to the public. 

I have &c., 

(Signed) H. T. De la Beche. 

The Eight Hon. the Earl of Lincoln. 

Memorandum. 

The Admiralty having acceded to the recommendation made in the foregoing 
letter, and subsequently also supplied additional funds for the investigation ; the 
latter was commenced as soon as the needful apparatus was erected and proper 
assistance procured, which could not be accomplished until March, 1846. 
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TO THE RIGHT HON. VISCOUNT MORPETH. 

Museum of Practical ( 
My IiORD, January 5, 1848. 

We have the honour to transmit a. First Report on the experiments which, 
under the sanction of the Earl of Lincoln, your Lordship's predecessor, we were 
requested hy the liords Commissioners of tlie Admiralty to superintend, respect- 
ing the value of different varieties of British coals, for the purposes of our naval 
service ; and, according to your Lordship's instructions, we have forwarded a copy 
of this Report to the Admiralty, as the expenses of the investigation were incurred 
by that establishment. 

The utility of such investigations having been fully recoenized, both as regards 
questions of the greatest importance connected with our steam navy and as bearing 
on various branches of our national industry, in which the right use of our fossil 
fuel is so requisite, it is unnecessary to dwell on the practical application of the 
inquiry. 

We would, however, observe, that experiments necessary to ascertain the true 
practical value of coal involve a very large series of observations, extended over a 
considerable period, and directed to special objects of inquiry. The qualities for 
which particular kinds of fuel are pre-eminent being so varied, it is impossible 
to deduce general results from a limited series of observations. Even in the one 
economical application of coals, their evaporative value, or their power of forming 
steam, one variety of coal tvhich may be admirably adapted from its quick action 
for raising steam in a short period, may be far exceeded by another variety, inferior 
in this respect, but capable of converting a much larger quantity of water into 
steam, and therefore more valuable in the production of force. A coal uniting 
these two qualities in a high degree might still be useless for naval purposes, on 
account of its mechanical structure. If the cohesion of its particles be small, 
the effect of transport or the attrition of one coal against another by the motion of 
a vessel might so far pulverize it as materially to reduce its value. Even sup- 
posing the three qualities united, rapidity and duration of action with considerable 
resistance to breakage, there are many other properties which should receive 
attention in the selection of a fuel without the combination of which it might be 
valueless for our steam navy. 

There is an important difference existing between varieties of coals in the 
bulk or space occupied by a certain weight. For the purposes of stowage-room 
this cannot be ascertained by specific gravity alone, because the mechanical forma- 
tion of the fragments of coal may enable one of less density to take up a smaller 
space than that occupied by another of a higher gravity. This is far from an 
imaginary difference, being sometimes as great as 60 per cent., and not unfre- 
quentty 40 per cent. The mere theoretical determination of the density of coals 
would, therefore, give results useless for practice. The space occupied between 
two varieties of coals, often equally good as regards their evaporative value, differs -« 
occasionally 20 per cent, that is, where 80 tons of one coal could be stowed, 100 
tons of another of equal evaporative value might bi> placed, by selecting it with 
attention to its mechanical structure. These facts are mentioned merely to show 
that a hasty generalization shoulil not he made, and to account for nur drawing 
atte.ition to these various points as a means of preventing the selection of a fuel 
from any one quality. We do not, in the present state oithis inquiry, consider it 
proper to offer any recommendation of our own as to particular kinds of fuel, 
leaving the experimental facts to decide for themselves. 

After preliminary experiments had proved that no practical result could be attained 
by mere laboratory research, it was determined to test each variety of coal on a 
scale of sufficient magnitude to check the theoretical views by the pi'actical results. 
As it was impossible lor either o( us to devote our whole time to this inquiry, 
our services being required hy other official duties, we appointed assistants to 
superintend its special parts, under our general direction. Oii x)wt ■sA^.'^'tta-a. -al 
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assistants we have reason to congratulate ourselves, their duties having been 
conducted with great care and skill. To Mr. Wilson, since appointed Principal of 
the Royal Agricultural College of Cirencester, whose practical knowledge well 
fitted him for the task, the superintendence of the economical part of the experi- 
ments was first confided. To him and Mr. Phillips is due the erection of the boilers, 
and the experiments, to illustrate the practical evaporative power of the coals. 
After Mr. Wilson had for some time proceeded with the investi^tion, he was 
joined by Mr. Kingsbury, who volunteered his services to this department. 
The latter gentleman was formerly a distinguished student at the College for Civil 
Engineers, Putney, and from his engineering skill has rendered an especial 
service to this inquiry. 

On the translation of Mr. Wilson to Cirencester, the practical superintendence 
of the investigation was intrusted to Mr. J. Arthur Phillips, a pupil of the !^cole 
des Mines of Paris. The information obtained had pointed out improvements 
and corrections in the processes used, to which Mr. Phillips applied himself with 
mueh skill and success. 

The corrections and the results of his experiments will be found in his appended 
Report. The excellent scientific education of Mr. Phillips, and his practical 
resources, rendered his services of great value. 

The analyses of coals were intrusted to Mr. Wrightson (a pupil of Liiebig), who 
had fitted himself by special study for an undertaking requiring so much delicacy 
of manipulation. Mr. Galloway, an assistant at the Museum of Practical Geolo^, 
gave his occasional services in analyzing gases and ashes from the furnaces, but ne 
was not wholly retained for this purpose. 

Mr. How, a very careful experimentalist, and assistant at the laboratory of the 
College for Civil Engineers, was appointed analyst after the retirement of 
Messrs. Wrightson and Galloway. 

It is proper to mention, in terms of approbation, the services of the intelligent 
working engineer, William Hutchinson, whose assiduity soon enabled him to be 
of more important service than was to have been expected from his position. 

The results obtained by the assistants, with accounts of the modes pursued, 
are appended, in order that the methods may be examined, and that special 
attention may be devoted to any particular department of the inquiry. 

In the first section of the Appendix, a full description is given of the 
processes adopted in conducting the practical part of the experiments, as also plans 
and sections of the boiler, furnace, and apparatus employed. 

The second section contains details of tne observations and experiments made to 
ascertain the evaporative power of the different varieties of coals. 

The third section describes the formulae used for calculating the experiments, 
and for correcting and reducing them to one standard. 

The fourth section contains the chemical experiments, including the ultimate and 
proximate analyses of the coals, and the determination of their calorific values. 

It is unnecessary to repeat here the mode in which the experiments were insti- 
tuted, as these are detailed in the first section of the Appendix, so that it will 
suffice to draw attention to the points observed in reducing and calculating the 
results. It will be obvious that there are several circumstances which must receive 
attention before the true evaporative value of a fuel can be obtained. Thus, the 
water in the tanks has a varying temperature during the day, dependent on atmo* 
spheric changes, and is always different from that in the boiler. The temperature 
of water in the boiler also varies with the external temperature, and the circum- 
stances under which the experiments are made. The shape of a Cornish boiler 
favours an inequality in the temperature of the water in its various parts, the 
colder and denser water sinking to the bottom, and having a tendency to remain 
there, so that the temperature of water at the surface is far from being the mean 
temperature of water in the boiler, the difference between the surface and bottom 
water being, on an average, TOP. Other circumstances naturally affect the evapo- 
rative powers of the coal, as for example the fact that all the water exposed to the 
action of the fire in the boiler is not converted into steam, and that wood is used 
to light the tire. Another circumstance of considerable importance, is the expan- 
sion or contraction of the boiler from an increase or diminution of the temperature. 
Id the early stage of the experiments, those conducted by Messrs. Wilson and Kings- 
bury, it was thought unnecessary to make a correction for this variation in conditions ; 
but on ascertaining experimentally that the difference was as much as 69 * 625 lbs. 
of water in the contents of the boiler^ between the temperature 150° and 212?, it 
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became desirable to make an allowance for it, even when the difference between 
the initial and final temperature was not greater than 10°. Other circumstances 
of less importance, but influencing the results, have been neglected, because the 
application of such corrections would have only complicated the results, and would 
have had little practical value when the errors of observation in such approximative 
experiments remain so large. Among these may be mentioned the quantity of 
gases evolved during combustion, the elevation in temperature of the air entering 
the fire-place, the barometrical and hygrometric conditions of the atmosphere, the 
radiation from the boiler (very small in amount, owing to its brick covering), the 
hygrometric state of the fuel, or the heat necessary for obtaining mechanical 
draught in the chimney. In most of these cases the necessary observations have 
been made, to enable the corrections to be applied, should it afterwards appear 
desirable. 

In making the calculation for the evaporative value of a fuel, the quantity con- 
sumed was divided into two portions, the first being that necessary to raise the 
whole mass of water, exposed to the fire, from the mean temperature to 212°, the 
second portion being that required to evaporate the water taken from the tanks 
from a temperature of 212°. To enable this to be done, the mean temperature 
of the whole mass of the water is ascertained, that is, the temperature of the 
water in the boiler at its initial temperature after being mixed with the tank water 
at its average temperature. The average of the latter was the mean of several 
observations taken during the day, and is designated by t. 

Let %o be the weight of water drawn from the tanks at temperature t' 
W „ in boiler „ f" this 

being obtained from surface temperature corrected by experiment 
t temperature after mixture. 

Ihen t = — „ " . 

W + w 

The correction for the wood was made from data procured experimentally 
by Messrs. Wilson and Kingsbury, but it can only be employed for the particular 
wood used, as in subsequent experiments the evaporative value was found very 
different from another quality obtained. The coefficient of the evaporative power 
of the wood may be deduced from experiment, in which a certain weight of water 
was raised from a known temperature to the boiling point, and then a certain 
portion of it evaporated. The following formulae have been used by Mr. Kings- 
bury for the calculation — 

N is the total weight of wood used in raising (W + to) (the weight of water in 
the boiler, and of that let down from the tanks during the experiment) from the 
mean temperature t to 212° ; then it is necessary to find the weight N' necessary to 
evaporate to from 212^ 

Then — = tf, the evaporating power. 

Let m be the weight of wood required to raise W + v from t to 212°, the num- 
ber 1000 being assumed as the latent heat of steam. 

N to evaporate W ^ w from 212° 

Then m + N' = N 
Now 



/ n 



212 -< "" m 

But-g,=: ^+^ 

N' w 

:. N' = n 



w 



; (N - NO = (212 - » 

= (212-/)N-(^J-^) 

N / = N' |W+j^ ^212 -0 + 4 

= ^'{(212-0(W + tr)+/i.| 
• ^ ^ (212 - t) (W + w ) + lw 

= e 
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or, introducing the value of < as given by the first formula, 

(/ 4- 212 - gg -f (212 ^ r) W _ 

NT -'' 

If q be the quantity of wood used in lighting the fire, e q will be the weight of 
water evaporated from 212® by the wood, and must be deducted from the weight 
of water evaporated in calculating the work done by the coal. 

The co-efficient of the evaporating power of the coals, or the number of lbs of 
water which one lb. of coal will evaporate from 212% may be calculated as follows : — 

Let P be the total quantity of coal consumed, then the work done by P will be 
to raise W + to of water from t to 212°, and to evaporate w ^ e g from 212°. 

Let m be the weight of coal required to raise W + to to 212** from t 
p „ „ evaporate w ^ e q from 212° 

n „ „ „ W + to from 212° 

Then ^^-^- — 2 = E, the evaporating power. 

Now V z=i m + p 

212 - t _m 
I " n 



n Vv 4- «7 



''^(w^)=P 



212 - t 



W + to/ ^ P -p 
(W + w) (212 - <) + (to - g y) / w ^ eg 

PI ^ P 

= E 

Introducing the values from which the mean' temperature t was obtained (first 
formula), we have eventually 

(/ 4- 212 - <0 10 -f (212 ^ t")W ^ leg _^ 

VI "" 

in which W is the weight of water in the boiler ; 

10 „ drawn from the tanks during the experiment ; 

f the mean temperature of water in tanks ; 

<'' the corrected initial temperature of water in the boiler.* 

In the preceding formulae, the latent heat of steam has been taken at 1000°, the 
number generally used in this country ; but after all the calculations had been 
made on this subject from the experiments by Messrs. Wilson and Kingsbury, and 
the results sent in to the Admiralty, Regnault*s excellent memoir on the latent 
heat of steam was published. It became necessaiy, therefore, to use these new 

* A small correction must be also made for the combustible matter in the residua of combustion, 
such as the soot and carbonaceous matter in the ashes ; to do this with great accuracy, a series of 
observations and analyses would have been required, the labour and expense of which would not have 
been warranted by the amount of correction necessary. It was, therefore, considered su£5cient to pro* 
ceed as follows, — althoug:h the result is nothing: more than a very rough approximation to the truth. 
For such an approximation it will be admitted that the evaporative value of the coal depends on the 
ratio of the combustible to the incombustible matter, and that this ratio confers a similar evaporative 
value on the quantity of ashes, cinders, and soot produced by the combustion ; in other words, that if the 
combustible matter of the latter had been usefully applied in the production of steam, a similar effect 
would have been produced as if a corresponding quantity of coal had been burned. If then Q be the 
weight of coal containing the same quantity of combustible matter as the residua after its combustion 
in the furnace 

(/ + 212 - O ^ + (212 - O W - /g y _ j,,^ ^^^ corrected coefficient of evaporating power. 

Let then w^ =: weight of ashes after the experiment 
«7, = , , cinders , , , , 

tt7, = , , soot , , , , 

The weight of the cinders is taken after the clinkers are separated. 

[[' [ be the per centage of combustible matter in the ashes, cinders, and 
soot respectively ; 






Q the weight of coal containing the same weight of combustible matter; 
r the per centage of combustible matter as found in the coal by analysis ; 

Then r Q = ri Wi + r, W, + r, w^ 
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results in the future experiments. These, so far as tliey apply to the present 
iuquiry, are reduced in the following; table: — 

Table No, I. — Showing the Specific and Latent Heat of Watrr and Slea 
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212 


212-0 


212-900 


1-0050 


1-0130 


536-5 


965-7 


110 




110-fi4l 


230 




231-153 


1-005S 


1-0153 


529-4 


952-9 


120 




120-806 


248 




249-450 


1-0067 


1-0177 


522-3 


940-1 


130 




130-907 


266 




267-794 


1-0076 


1-0204 


515-1 


927-2 


140 




141-215 


284 




286- 1S7 


1-00S7 


1-0232 


508-0 


914-4 


150 


150-0 


Ijl-462 


302 


302-0 


304-632 


1-0097 


1'0262 


500-7 


901-2 


160 




161-741 


320 




323 -J 33 


1-0109 


1 -0294 


493-6 


888-5 


170 




172-052 


338 




341-693 


1-0121 


1-0328 


486-2 


875-1 


180 




182 -393 


356 


'.'. , 360-316 


1-0133 


1-0364 


479-0 


862-2 


190 




192-779 


374 




379-002 


1-0146 


1-0401 


471-6 


848-9 


200 


200-0 


203-200 


392 


392-0 


397-760 


1-0160 


1-0440 


464-3 


835-7 


210 




213-660 


410 




416'588 


1-0174 


1-0481 


456-8 


822-2 


220 




224-162 


428 




435-480 


1-0189 


1-0524 


449-4 


808-9 


2S0 




234-708 


446 




454-474 


1 -0204 


1 -0568 


441-9 


795-4 



It also became desirable to introduce new corrections, which the ]rrogress of 
tbe inquiry showed to be needful. Thus, Mr. Phillips's careful experiments 
determined the alteration in the capacity of the boiler at different temperatures, and 
correction was in future made for this difference. The alteration in the capacity 
of the measuring tanks was also estimated, whenever the temperature differed 2° 
from that at which they were gauged. Another cause of error, for which allow- 
ance should be made, is any difference which may exist between tbe initial and 
final temperature at tbe beginning and close of the experiment. This difference 
being known by observatiou, the correction may be applied from the Table of Ex- 
pansion of the Water in the Boiler, given in the Appendix. Introducing these 
new corrections into the experiments for ascertaining the coefficient of the 
heating power of the wood, the following are the formulae used by Mr. Philips ; — 
(^V +w- w') {I + + wf + (v^-w) t" 



= E. 



In which W is the water let down from the tanks during the experiment, 

w^ 'i'he weight of water (as found by the Table of Expansion) found in the 
boilers at commencement of experiment. 

7c'= The weight of water in boiler at close of experiment. 

/^ Coefficient of the latent heat of steam. 

( = Quantity of heat necessary to raise the w-ater in tanks from its mean tem- 
perature to that at which it is evaporated. 

t':^ Quantity of heat necessary to raise tbe water in the boiler from the initial 
to the final temperature. 

t"^= Quantity of heat necessary to raise water at tbe temperature of tanks to 
the final temperature of water in the boiler. 

P= Weight of combustibles consumed during experiment. 

E^= The coefficient of the heating powers of wood 

But when the initial is lower than the final temperature, the formula becomes — 



VI 



= E. 



All the terms retaining their original value except the last, in wliicU t" \s, ■t'f^Vs.t'fc^ 
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by^ ^" (or the heat necessary to n'use the final temperature to that at which the 
water was expanded), and must be regarded as having a negative value, while f 
becomes positive. If now q is the weight of wood used in lighting the fire, the 
formulae ibr estimating the evaporative power of the coal will be 

(W - Eq + w- u/yi + ( W + w- to')t + wt' + (to' - to) t" 
'- p^ ■ E' 

And 

(W-Eq + w-w')t+Wt+wt'+(io'-to)t"' _„, 

-pl E. 

As the experiments are strictly comparative, and under like conditions, the 
want of the other corrections, to which we have alluded al)ove, will not be felt in 
examining the results ; while their execution would have introduced a refinement 
into the experiments which never could be obtained in practice, and which, in fact, 
would be useless and unwarrantable, while, as previously remarked, the errors of 
observation in all such approximative experiments remain so large. 

The only omitted correction which in appearance might be supposed necessary 
for practical purposes, is that for the hygroscopic condition of the fuel. Had 
wooa been employed, this must have been done ; but the hygroscopic nature of 
coal is very much less than that of wood. The latter contains i of its own weight 
of hygroscopic water ; and the heat necessary for the evapration of this quantity 
might be shown by a simple calculation to be nearly equal to 22 per cent, of the 
total heat obtained Dy the combustion of the wood. The hygroscopic water in coal 
is however very small, as will be seen by the following determinations of some of the 
Welsh specimens experimente4 upon : — 

Hyfproicopie water. 

Graigola Coal . . . . 1*(>B per cent. 

Anthracite 2*44 „ 

Old Castle 074 „ 

Ward's Fiery Vein . . 1-27 „ 

MynddNewydd .... 0-67 

Pentrepoth .... 0*78 „ 

Pentrefelin .... 070 

Had we introduced corrections for these small quantities, practice would have 
been misled ; because the coals will rarely reach a vessel in the dry state that they 
did in the present case, when they were packed in hogsheads and kept under 
cover. 

It was found unnecessary to correct for any inflammable gases flying up the 
chimney, because repeated analyses of the chimney gases proved them not to con- 
tain any combustible constituent; the only products ever found being carbonic 
acid, sulphurous acid, oxygen, and nitrogen. The quantity of free oxygen in the 
chimney varied from i to j of the oxygen, which combined with the fuel ; in other 
words, nearly twice the quantity of air passses through the fire than that which is 
strictly necessary by theory. 

With regard to the selection of the coals for trial, we have to refer to Mr. Wilson's 
letter inserted in the Appendix. This letter gives the information obtained in a 
tour made by Professor Wilson for the purpose of ascertaining the best coals fitted 
for trial in the South Wales coal district, and the ports from which they can con- 
veniently be shipped. This district was selected because the varying character of 
the coals, from the bituminous to the anthracitic, offered those which were most 
likely to combine the qualities desired for naval purposes. It was intended, as 
being most convenient for the inquiry, to have adhered strictly to districts. In 
the experiments this has hitherto been done, except in special cases, at the request 
of the Admiralty. 

The following Table (Table II., page 11) contains an abstract of the results, 
so far as regards the evaporative value of the fuel ; the special characters of each 
of the coals being described in the experiments detsdled in the Appendix. 

This Table relates only to the economical value of the coals examined, and to 
the steam generated by a unit of the respective coals, without however implying a 
unit of time. The details with reference to time, which forms a most important 
element in the value of the respective fuels, will be found in Section II. 

The economical results obtained by evaporation in the best applied practice are 
ascertained to be only a small part of the theoretical result following from the actual 
quantity of heat capable of being generated. Still, as a comparative statement, it is 
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9-35 


60-166 


81 ■ 107 


■742 


34-8 


37-23 


49-3 


9-66 


581-20 


44l-< 




Anthracite, Jones nnd Co. . 


9-46 


58-25 


85-786 


■679 


47-26 38-45 


68-5 


9-7 


i65-02 


409-1 




Old Castle Fiery Vein . - 


8-94 


50-916 


BO-42 


■633 


57-946 43 99 


577 




455-18 


464-. 




Ward's Fiery Vein . ■ 


9.40 


57-433 


B3-B5 


■685 


46- 


39' 


46-5 


10-6 


608-78 


529-' 




Binea ...... 


9-94 


57-08 


81-357 


■102 


42-53 


39-24 


51-2 


10-3 


587-92 


486-! 




Llangennech .... 


8-86 


56-93 


81-85 


■695 


43-76 


39 '34 


53 5 


9-2 


523-75 


373 -S 




Pentrepoth 


8-12 


57 72 


81.73 


■705 


40-17 


."ja-ao 


46-5 


8-98 


518-32 


381- 




Pentrefelin .... 


6 -30 


66-166 


94-726 
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247 ■: 
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10- 14 


53-22 
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55-43 


42-09 
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409 •! 


Mjiiydd Newydd . . . 


9-52 


36 33 


81-73 


-689 


45-09 


39^76 


o3-7 


10-59 
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470-( 


Tliree-quarter Rock Vein. 


8-84 


56-388 


83-60 


■674 
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39-72 


52-7 




498-46 


486- 




Cwm Frood Rock Vein . 


8-70 


55 -277 


78-299 


■706 


41 648 


40^52 


72-5 


9-35 


480-90 


319 ■ 




Cwm Naiity-groB . . . 


8-42 


56-0 


79-859 


•71)1 


42-60 


40^00 


55-7 


8-82 


471^52 


404- 




Resolve n 


9-53 


&8-66 


82-354 
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40-39 


38- 19 


35-0 


10^44 


559-02 
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Pontypool 


7-47 


55-7 
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40-216 
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979 


50 5 


82-6 


■611 
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44-3-2 


54 
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EbbwVale . • . . 


10-21 


53-3 


78-81 


-676 


45-98 


42^26 


45-0 


10-64 


544^19 


460- 






7-53 


53*5 


86-722 


■614 


62-7 


42-02 


62-0 


7-75 


401-34 


347- 




Coleshill 


8-0 


53-0 


81) -483 


■658 


51-85 


42-26 


62- 


8-34 


424-0 


406 


Dttlkevth Jewel Seam . . 


7-08 


49-8 


79-672 


■625 


59-984 


44^98 


85-7 


7^10 


352-58 


355- 


o , , , , Coronation Seam 
S W«'l»«"d Elgin . . . 
^^''- Fordcl Splint .... 


7.71 


51 '66 


78-611 


■657 


5217 


43^36 


88-2 


7-86 


398 ■ 29 


370- 


8-46 


54-6 


78-611 


■694 


43-78 


41-02 


64- 


8-67 


460-82 


435- 


7-56 


55-0 


78-611 


■699 


42-92 


40*72 


63- 


7-69 


415-80 


464- 


Grangemouth .... 


7-40 


54-25 


60 -48 


■674 


48-35 


40* 13 


69^ 7 


7-91 


401-45 


380 ■ 


Englbhf Broomhill 

Coals. \ Lydney (Forest of De«D) . 


7-3 


52-5 


77-988 


■673 


48-55 


42-6T 


65^7 


7-66 


383-35 


397- 


8-b2 


54-444 80-046 


•68 


47-02 


41-14 


55-0 


8-98 


163-86 


487 ■ 


Slievardngh Irish Anthracite 


9-85 


62.8 99-57 


■630 


58 '55 


35 ^66 


74- 


10-49 


618-58 


473* 


Patent J S'>,'f-'''P««"^F-'- " 

c^^-lwlrU ;: : : 


8-92 


65-08 68-629 


■948 


5-45 


34-41 




9-74 


580 ■SI 


418- 


8-53 


65-3 71-121 


■918 


8-91 


34-30 




8-65 


557 -y 


549- 


10-36 


69-05 72-248 


-955| 4-49 


32-44 




10-60 


715-35 


457- 



necessary to contrast the economical heat given out by a coal with the theoretical 
quantity. The cause of the difference between the applied and tlieoretical quantities 
is, at least in a great degree, obviniis, imd does not by the apparent difierence prove 
the fallacy of calculation. Before the comparison Cim be made, it is necessary to 
have a knowledge of the composition of the respective coals, of this we subjoin a 
Table reduced from Section IV. (See page 12.) 

Chetnists differ :is to the mode of calculating the theoretical heating values of 
coals, but, as an approximative rule, without insisting on its absolute accuracy, 
their calorific values are found to stand in relation to the quantity of oxygen 
required for their complete combustion. ITiis may he estimated experimentally 
by heating the coal with an excess of litharge in the manner, and with the 
precautions described by Mr. Phillips in page 63, or it may be determined hy 
calculation from the known equivalents of the combustible ingredients of the 
coai. From the quantity of lead reduced hy tUe coal, the oxygen employed in its 
combustion may he estimated, and the calorific values stand in direct relation to 
this quantity. The amount of oxygen necessary to consume the combustible 
constituents may more accurately be determined by elementary analysis; and 
thus calculated, the results are generally found to be about j greater than those 
indicated by experiment with the litharge. The calculation from the elementary 
analysis depends upon the circumstance, that 6 parts, or one equivalent, of carbon 
requires 16 parts, or two equivalents, of oxygen for combustiou, while I part of 
hydrogen requires 8 parts of oxygen; it is only necessary, therefore, to subtract 
from the hydrogen a quantity corresponding to the oxygeu contained in the coal 
to enable the calculation to be made on these jtrinciples. 

As the calorific values are only relative, it vs w^tA Va xtW *v^'»a. \ft '^wt. 
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Table III. — Showing the Mean Composition of average samples of the Coals. 



Locality or name of Coal. 


Specific 
Gravity 

of 
Coals. 


Carbon. 


Hydro- 
gen. 


Nitro- 
gen. 

• 


Sulphur. 


Oxygen. 


Ash. 


Per cent- 
age of 
Coke left 
by each 
Coal. 




Graigola • . • • . 


1-30 


84-87 


3-84 


0-41 


0.45 


7-19 


3-24 


85-5 




Anthracite 


1-375 


91-44 


3-46 


0-21 


0-79 


2-58 


1-52 


92-9 




Oldcastle Fiery Vein . 


1-289 


87-68 


4-89 


1.31 


0-09 


3-39 


2-64 


79-8 




Ward's Fiery Vein 


1-344 


87-87 


3-93 


2-02 


0-83 


Included 
in ash. 


7 04 


. • 




Binea Coal 


1-304 


88-66 


4-63 


1-43 


0-33 


1-03 


3-96 


88-10 




Llangennech , . . . 


1-312 


85-46 


4-20 


1-07 


0-29 


2-44 


6-54 


83-69 




Pentrepoth 


1-31 


88-72 


4-50 


0-18 


• . 


3-24 


3-36 


82-5 




Pentrefelin 


1-358 


85-53 


3-72 


Trace 


0-12 


4-55 


609 


85-0 


n 

Welsh 
Coals. ' 


Duffryn 


1-326 


88-26 


4-66 


1-45 


1-77 


0-60 


3-26 


84-3 


Mynydd Newydd . 


1-31 


84-71 


5-76 


1-56 


1-21 


3-52 


3-24 


74-8 


Three-quarter Rock Vein . 


1-34 


75 15 


4-93 


1-07 


2-85 


5-04 


10-96 


62-5 




Cwm Frood Rock Vein 


1-255 


82-25 


5-84 


1-U 


1-22 


3.58 


6-00 


68-8 




Cwra Nanty-gros . 


1-28 


78-36 


5.59 


1-86 


3 01 


5-58 


5-60 


65-6 




Resolven 


1-32 


79-33 


4-75 


1-38 


5-07 


Included 
in ash. 


9-41 


83-9 




Ponty Pool 


1-32 


80-70 


5-66 


1-35 


2-39 


4-38 


5-52 


64-8 




Bedwas 


1-32 


80-61 


6-01 


1-44 


3-50 


1-50 


6-94 


71-7 




EbbwVale 


1-275 


89-78 


515 


2-16 


1-02 


0-39 


1-.50 


77-5 




Porthmawr Rock Vein . 


1-39 


74-70 


4-79 


1-J28 


0-91 


3-60 


14-72 


63- 1 




^ Coleshiir 


1-29 


73-84 


5-14 


1-47 


2-34 


8-29 


8-92 


56-0 




Dalkeith Jewel Seam . 


1-277 


74-55 


5-14 


010 


0-33 


15-51 


4-37 


49-8 


Scotch 
Coals. 


Dalkeith Coronation Seam. 


1-316 


76-94 


^'9 


Trace. 


0-38 


14-37 


3-10 


53-5 


Wallsend FJgin . . 
Fordel Splint .... 


1-20 
1-25 


76 09 
79-58 


5-22 

5-50 


1,41 
1-18 


1-53 
1-46 


5-05 
8-33 


10-70 
4-00 


58-45 
52-03 




^ Grangemouth . • . • 


1-29 


79-85 


5-28 


1-35 


1-42 


8-58 


3-52 


56-6 


English 


[ Broonihill 

[ Park End, Lydney . . 


1.25 


81-70 


617 


1-84 


2-85 


4-37 


3-07 


59-2 


Coals. ' 


1-283 


73-52 


5-69 


2-04 


2-27 


6-48 


10-00 


57-8 




Slievardagh (Irish) • • 


1-59 


80-03 


2-30 


0-23 


6-76 


Included 
in ash. 


10-80 


90-1 




Formosa Island • . 


1-24 


78-26 


5-70 


0-64 


0-49 


10-95 


3-96 


. • 


Foreign 


Borneo (Labuan kind) 


1-28 


64-52 


4-74 


0-80 


1-45 


20-75 


7-74 


. • 


Coals. 


» y 3 feet seam • 


1-37 


54-31 


5-03 


0-98 


1-14 


24-22 


14-32 


. . 




9 , 11 feet seam • • 


1-21 


70-33 


5-41 


0-67 


1.17 


19-19 


3-23 


. • 


Patent 
Fuel. * 


Wylam's Patent Fuel . . 
Bell's ,, ,. . . 


1-10 
1-14 


79-91 

87-88 


5-69 
5-22 


1-68 
0-81 


1-25 
0-71 


6-63 
0*42 


4-84 
4-96 


65-8 
71-7 


^ Warlich ,, ,, . . 


1-15 


90-02 


5-56 


Trace. 


1-62 


Included 


2-91 


85-1 




\ 












in ash. 







heating power of pure carbon, 1 part of which requires 2-666 parts of oxygen 
for combustion, and is capable, according to Despretz, of heating 78*15 parts 
of water from its freezing to its boiling point. The calculation may be sim- 
plified by multiplying each part of lead obtained by 2*265, which gives at once 
the weight of water capable of being heated between these temperatures by a 
unit of the coal used in reducing the litharge. On these principles the following 
Table is constructed. — (See Table IV., page 13.) 

With regard to the practical application of fuel, such a Table could not super- 
sede experiment, as the economical values of the coal depend also on adventitious 
circumstances connected with their physical as well as their chemical condition. 
This Table, while on the whole it agrees with and confirms the practical results of 
experiments, still differs in a marked degree in one or two instances: this 
difference arising as much from the chemical as from the physical differences of 
the coals. Thus, if by destructive distillation, which occurs in furnaces before 
combustion, a large quantity of the constituents of the coal are rendered gaseous, 
so much heat is expended in this act that the heat developed by their after 
combustion is frequently not greater than that abstracted during their formation, 
in which case a thermo-neutrality occurs. To ascertain the proportion of fixed 
and volatile products in the various coals, the very difficult and elaborate process 
described in Section IV., page 55, was adopted ; but the tediousness and chances 
of failure in this kind of analysis have only induced us to include a limited num- 
ber of coals (those given in Table V.), especially as for steam purposes it was 
sufficient to determine the per centage of coke, as stated in Table II. 



SUITED TO THE STEAM NAVY. 



Table IV, — Showing the Calorific Values of ihe Coals. 
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A. and B. 


IMcdfromA. 



Antlinicite (Jones and Aubrey) 
Oldcastle Fiery Vein . 
Ward's Fiery Vein . . 
fiine& Coal . . ■ • 
Llangennock . • 
Pentrepotli .... 
Pentrefelin .... 
Powel's Duffryn. 
Mynycid Ncwydd 
Three-quarter Rock Vein 
Cwm Frood Rock Vein . 
C«m Nnnty-Gros . . 

Resolven 

Poniypool .... 

Redwas 

Ebbw Vale .... 
Porlhmawr Rock Vein , 
Coleahill 



I Dalkeith Jewel Seam . 
, , Coronation Seam 

Elgin Wallsend . . . 

Fordel Splint . . . 

Grangemouth . . . 

Broumhill (English) . . 

SlieTcardflgb (Irish) . . 

c , { Bells ,, 

P"^'*- 1 Wurlich'B :. 



31-42 
31-46 
31-64 
32-66 
31- 16 
30-52 
30-00 
30-34 
26-62 
2&-30 
29-G4 
32-16 
21-46 
28-20 
32-00 
24-78 
26-14 

26-42 ' 



28-82 
28 -.■J2 
31-50 



2-44 
2-46 
2-53 
2-39 
2-37 
2-33 
2-35 
2-06 
2-19 



2-05 
1-96 
2-25 
2-25 
2-20 

1-96 

2-33 

2-23 

2-44 



2-49 
2-69 
2-71 

2-65 
2-72 



2-34 
2-62 
2-47 
2-49 
2-55 
2-60 



2-32 
2-38 
2-47 
2-46 

2-63 

2-31 



2-26 
2-43 
2-34 
2-34 
2-36 
2-28 
2-36 
2-28 
2-35 
2-25 



205 
2-02 
2-12 
2-13 



93-4 
97-5 
91-5 
91-5 
92-2 
94-9 
89-6 
89-2 
87-7 
88-5 
77-2 
82-5 
85-5 
93-7 
80-2 
82-1 
93-0 
72-0 
76-1 



73-5 

84- 7 
84' •; 
82- B 



71-16 
71-25 
71-66 
73-97 
70-57 
69-13 
67-95 
68-72 
60-29 
64-10 
67-13 
72-84 
62-19 
63-67 
72-48 
56-12 
59-21 

59-84 
55-63 
65-82 
65-68 
64-51 

57-35 



65-27 
64-59 

71-35 



Table 
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Name. 


Cok.. 


Tar. 


Water. 


a™. 


Carbonic 
Acid. 


Solpb. 
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Welsh 
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Anthracite, from 
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and Co. 
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Vein. 
Ward's Fiery Vein 
Binea . . . 


85-5 
92-9 

79-3 

88-10 
83-69 


1-2 
None. 

5-86 

1-80 
2-08 
1-22 


3-1 
2-87 

3-39 

3-01 
3-59 

4-U7 


0-17 
0-20 

0-35 

0-24 
0-08 
D-08 


2-79 
0-06 

0-44 

1-80 
1-68 

3-21 


Tracea. 
0-04 

0-12 

0-21 

0-09 
0-02 


0-23 

0-27 

0-21 
0-31 
0-43 


7-01 
3 93 

9-77 

4-08 
7-26 



It has been for some time asserted, that the evaponitive value of a bitu- 
minous coal is expressed by the evaporative value of its coke, the heat of 
combustion of Its volatile products proving in practice little more than that 
necessary to volatilise them. If this supposition were even near the truth, the 
most useful practical results might follow from it. By a larger and better applied 
system of gas manufacture, the volatile products of distillation might be made 
useful not only for the purposes of illumination, but also for domestic heat, and 
the residual coke might be used with an equal economy in our manufactures* ; 
thus preventing the emission of that smoke, which, at present, is so destructive to 
the comfort of our large cities. It is easy from analysis to examine whether the 
duty performed by the coal is to be attributed to its fixed ingredients or coke, by 
estimating the work which ibe latter is capable of performing. This may be 

• In this cnaeit would be necessary not to carry on the process of disiillaiionao tas ai W. ■^■^^■ewm., ^iss. 
the residual coke would be more combustible and the gases puieT. 
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done by subtracting the amount of ashes in the coal from its amount of coke 
(Table III.) and estimating the remainder as ciirljon. This carbon multiplied by 
its heating power, 13368, and divided by 965'7 or the latent lieat of steam, indicates 
the number of pounds of water which the coke by itself could evaporiite, without 
the aid of the combustible volatile ingrediente of the coal. These results are 
placed in column B. of Table VI., in juxtaposition with the actual work done by 
the coal, and it will be seen, that notwithstanding several striking exceptions, 
which might have been expected, they on the whole show that the work capable 
of being performed by the coke alone, is actually greater than that obtained by 
experiments with tlie original coal. 

The whole system of manufacturing coke is at present very imperfect. Besides 
losing the volatile combustible substances, which under new adjustments might be 
made of much value, an immense quantity of ammonia is lost by being thrown 
into the atmosphere. AniTnonia and its salts are daily beoming more valuable 
to agriculture, aLid it is their comparative high price alone, which prevents their 
universal use to all kinds of cereal cultivation. By a constructioLi of the most 
simple kind, the coke ovens now in use, might be made to economise much of 
the nitrogen whicli invariably escapes in the form of ammonia. As an inducement 
to this economy, we Lave appended to Table VI. two columns (H, and I.), showing 
the quantity of ammonia (N Hj), and its corresponding quantity of commercial 
sulphate (N H4 O, S O3), which each 100 lbs. of the respective coals may be 
made to produce. When it is remembered, that the price of sulphate of ammonia 
is about £13 per ton, or that lOO tons in coking is capable of producing, on an 
average, about 6 tons of this salt, its neglect is highly reprehensible. 

By the preceding data, the actual value of the coals will be contrasted with that 
which is theoretically possible, supjwsing their combustion proceeded under circum- 
stances which prevented any loss of heut. The actual duty obtained by a pound of 
coal from the boiler enjployed may be easily expressed by the number of pounds 
raised to the height of one foot. This result may readily be obtained by the simple 
formula — 

W»,x 965-7x782=^, 

W representing water, of which i; pounds are evaporated by a pound of coal. This 
formula is deduced from the fact that tj pounds of water multiplied by 965 'T.* or 
the coefl&cient for the Intent heat of steam at 212°, indicates the number of pounds 
of water which would be raised 1° Fah. ; and the number 782 arises from experi- 
ment on the mechanical force denoted by the elevation of a pound of water 1° Fah. ; 
that force being equal lo 782 lbs., raised to the height of one foot, according to the 
careful experiments of Mr. Joule, on the friction 01 oil, water, and mercury. 

The theoretical value of the coals, with reference to the number of pounds of 
water which one pound of fuel will convert into steam, is obtaiued by the for- 
mula — 

( C ^ 13268 \ , f H - A X 62470 \ _ 
V 965-7 / V y65-7 / "" 

in which C is the quantity of carbon, H the quantity of hydrogen in a unit of fuel, 
and A the quantity of hydrogen corresponding to the oxygen contained in the 
coal. These multiplied by their heating powers, according to the results of 
Dulong, and divided by the latent heat of steam, indicate the number of pounds of 
water tliat can be converted into the latter by a pound of coal. The numbers llms 
obtained can be changed into the expression of mechanical force, by the previous 
Cormulce. 

The results of these calculations are thrown into Table VI. — (See page 15.) 
The best Cornish engines are stated to raise 1,000,000 lbs. to the height of 
one foot, by every pound of coal consumed ; so that only about i of the actual 
force genemted becomes available, or only ["i or A of the force theoretically pos- 
sible, is applied in practice. The various experiments made on boilers, with 
regard to the evaporative power of coal, have not given very uniform results. 
Smeaton, in 1772, with one pound of Newcastle coal, evaporated 7 -88 lbs. of 
xrater from 212°; Watt, in 1783, came to the conclusion that 8 '62 lbs. of water 
might be evaporated by the same quantity of coal ; and later (in 1840), Wicksteed 
found that 1 lb. of Merthyr coal could be made to evaporate 9 -493 lbs. of water 

• The coefficient for the latent heat of Bteam &( 212'' is geiicrally talten at 1000°, but the above 
number ie from the recent esperimciUs of Regnautt on this subject, as given in Table I. 
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from 80°, which is equal to 10-7461bs. from 213°. In some experiments made 
on the boiler of the Loam's engine, at the United Mines, in Cornwiill, each 
pound of coal was found, by a thai of six months, to evaporate 10-29 lbs. of 
water from 212°, this being ihe reduction of the result given, viz., that 234,210 
ciihic feet of water at 102" were evaporated by 100 tons of coal. Statements 
have indeed been made that 14 lbs. of water have been evaporated by I lb. of coal 
burned in Cornish boilers ; but as this is the utmost quantity theoretically pos- 
sible, it is difficult to conceive that It has been realized in pniclice, even in ihe 
beet-constructed steam-engines. 

To ascertain how fur our boiler was inferior to Cornish boilers, as principally 
from its small size and less efficient coating it was likely to prove, we requested 
Mr. Pliillips to make some experiments on one of the best engines in Cornwall, the 
results of which are given in the Appendix, Section II. It was found by these 
experiments, that 11 -421bs. of water were evaporated by every pound of Weish 
coal corresponding in composilion to that of Myiiydd Newydd ; or, in other words, 
that improved Cornish boilers on a large scale may be assumed to have a superiority 
of nearly 20 per cent, over that used in these experiments. As the results stated 
in tliia Report are only relative, the comparison is not aflected by this difference. 

We have anxiously looked to the application of these experiments to the different 
varieties of patent fuel, but we have not been able to carry out our observations in 
this direction to the extent we could have desired, from our inability to procure 
patent fuels in sufficient number, although our applications to the patentees ba.vft 
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lieeii nuiiierous. Three varieties bave been already examined, viz., those manu- 
factured under the patents of Messrs. Wylam, WarlicH, and Bell, and the results 
are given iu the Tables. The varieties of patent fuel are generally made up in the 
shape of bricks, and are therefore well adapted for stowai;e; so that, though the 
specific gravity of patent fuels is lower than that of ordinaiy coals, from their 
shape and mecli;inical structure, there are very few coals wliich could be stowed in 
a smaller space per ton. While we look to the different varieties of patent fuel as 
of the highest importance, and, from their facility of stowage, as being peculiarly 
adapted for naval purposes, and perhaps even destined to supersede ordinary coal, 
at the same time, the greater part do not appear to be manufactured with a proper 
regard to the conditions required for war steamers. It is usual to mix bituminous 
or tarry matter with bituminous coal, and from this compound to make the fuel. 
An assimilation to the best steam coals would indicate, however, the very reverse 
process, and point to the mixture of a more anthracitic coal with the bituminous 
cement. As the greater part is at present made, it almost impossible to prevent 
the emission of dense opaque smoke, a circumstance exti-emely inconvenient to 
shijis of war, as beti-aying their position at a distance at times when it is desirable 
to conceal it. Besides this and other inconveniences, the very bituminous varieties 
are not well suited to hot climates, and are as liable to spontaneous combustion as 
certain kinds of coal. To avoid these inconveniences, some kinds of patent fuels 
have been subjected to a sort of coking, and thus, in a great measure, obtain the 
desired conditions. There is little doubt, however, that notwithstanding the large 
number of patents in operation for the manufacture of fuel, its value for the pur- 
poses of war steamers might he much enhanced by its preparation being specully 
directed to this object. It will be seen, by reference to Table II., that the three patent 
fuels examined rank among the highest results obtained. Should it be desirable to 
continue this inquirj-, we conceive that it would be advantageous to pay especial 
attention to this subject, by experimenting upon proper mixtures of different coals. 
Even anthracite may be introduced into such mixtures with advantage. 

It is of much importance in an economical inquiry on coals, to obtain exact 
information as to the effects likely to be produced upon them by stowage, and con- 
tinued exjiosure to high temperature, not only as regards their deterioration, but 
also as to the'emission of dangerous gases by their progressive changes. 

The retention of coal in iron bunkers, if these are likely to be intluenced by 
moisture, and especially when by any accident wetted with sea-water, will cause a 
speedy corrosion of the iron, with a rapidity proportionate to its more or less 
efficient protection from corroding iuBuences. This corrosion seems due to the action 
of carbon or coal forming with the iron a voltaic couple, and thus promoting oxida- 
tion. The action is similar to that of the tubercular concretions which appear on the 
inside of iron water-pipes, when a piece of carlion, not chemically combined with 
the metal, and iu contact with saline w.iters, produces a speedy corrosion. Where 
the "make" of iron shows it to be liable to be thus corroded, a mechanical protec- 
tion is generally found sufficient. This is sometimes given by Roman cement, by a 
lining of wood, or by a drying oil driven Into the pores of the iron under great 
pressure. 

Recent researches on the gases evolved from coal, prove that carbonic acid and 
nitrogen are constantly mixed with the inilammahle portion, showing that the coal 
must still be uniting with the oxygen of the atmosphere, and entering into further 
decay. 

Decay is merely a combustion proceeding without flame, and is always attended 
with the production of heat. The gas evolved during the progress of decay, in 
free air, consists principally of carbonic acid, a gas very injurious to animal life. 
it is well known that this change in coal proceeds more rapidly at an elevated 
temperature, and therefore is liable to take place in hot climates. Dryness is 
unfavourable to the change, ivhile moisture causes it to proceed with rapidity. 
When sulphur or iron pyrites (a compound of sulphur and iron) is present in 
considerable quantity in a coal still changing under the action of the atmosphere, 
a second powerful heating cause is introduced, and both acting together, may pro- 
duce what is termed spontaneous combustion. The latter cause is in itself sufficient, 
if there he an unusual proportion of sulphur or iron pyrites present. 

The best method of prevention, in all such cases, is to ensure perfect dryness 
in the coals when they are stowed away, and to select a variety of fuel not liable 
to the progressive decomposition to which allusion has been made. This is, how- 
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ever; a subject of so much importauce to the steam navy, tliiit it continues to 
receive our careful attention ; and, beyond these general recommendations, it 
would be premature to offer any decided course for adoption, from the present 
limited series of observations. 

Several varieties of coal were transmitted from Formosa and from Borneo, 
for analysis:, the results of which are contained in the accompanying table. The 
quantity of each kind was so small, that no experiments could be made on 
their evaporative value. We extract from the preceding table tlie following 
results : — 



Nrniie. 


Carbon. | Hydrogen. 


Nilrogm. 


Sulphur. 


Oiygta 


Aib«. 


Sp«iflc 


Furmosa Island . . . 
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0-49 
1-45 
1-14 
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10-95 
20-75 
24-22 
19-19 


3-96 
7-74 
14-32 
3-23 


1-24 

1*28 
1-37 
1-21 



It may be desirable to sum up, in a few words, some of the principal points al- 
luded to in the previous parts of this Report. It has been shown that the true 
practical value of coals for steam purposes depends upon a combination of qualities 
which could only be elicited by carefully and properly continued experiments. 
Their qualities, so far as regards steam-ships of war, may be stated as follows : — 

1. The fuel should bum so that steam may be raised in a short period, if this 

be desired ; in otlier words, it should be able to produce a quick action. 

2. It should possess high evaporative power, that is, be capable of converting 

much water into steam, with a small consumption of coal. 

3. It should not be bituminous, lest so much smoke be generated as to betray 

the position of ships of war when it is desirable that this should be con- 
cealed. 

4. It should possess considerable cohesion of its parlicles, so that it may not 

be broken into too small fragments by the constant attrition which it 
may experience in tiie vessel. 

5. It should combine a considerable density with such mechanical structure 
that it may easily be stowed away in small space ; a condition which, in 
coals of equal evaporative values, often involves a difference of more than 
20 per cent. 

6. It should be free from any considerable quantity of sulphur, and should 

not progressively decay, both of which circumstances render it liable to 
spontaneous combustion, 

It never happens that all these conditions are united in one coal. To take an 
instance, anthracite has very liigh evaporative power, but not being easily ignited, 
is not suited for quick action ; it has great cohesion in its particles, and is not 
easily broken up by attrition, but it is nut a caking coal, and therefore would not 
cohere in the furnace when the ship rolled in a gale of wind ; it emits no smoke, 
hut from the intensity of its combustion causes the iron of the bars and boilers to 
oxidate or waste away rapidly. Thus, then, with some pre-eminent advantages, it 
has disadvantages which, under ordinary circumstances, preclude its use. The 
conditions above alluded to may, however, often be united in fuels artificially pre- 
pared from coals possessing these various qualities, somewhat in the manner of what 
are usually termed " patent fuels," and we have recommended that experiments 
should be made wiln this object, especially directed to the wants of the Steam 
Navy. Whilst we look with this view to artificial fuel as being of special im- 
portance, it was quite necessary to obtain a knowledge of coals in different districts, 
and, lor this purpose, Wales was first selected for examination, as producing coals 
of all kinds varying from bituminous to anthracitic. 

While the experiments devised to obtain information on the various points 
alluded to have been conducted with all proper precaution, in order that constant 
comparative results might be procured, they have not been overburdened with 
scientific corrections, which might have been necessary to obtain absolute truth, 
but would have introduced an affectation of accuracy where practical results only 
were required ; to the latter, therefore, this Report has been principally confined. 
The Report has been so divided as to bring the results together without compli- 
cating them with the details of the properties peculiar to each coal, information on 
— ^-~ -- of the highest value. Hence, in liable XI., tlw ■^xa.'AwraN. tcs«JiN.^ »A. '^^r. 
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experiments are brought togf tlier, while the equally practical iitlbrtnatioa regard- 
ing each coal, its local positioa, the port from whence it is shipped, its price, its 
peculiar characteristics in burning, the greater or less quantity of smoke and of 
ashes which it produces, the description of the coal, its geological position, and 
other similar points of iuiportance in practice, are detailed lor each coal in Section 
II. nf the Appendix. 

The comjwsition and specific gravities of the coals, and the quantity of coke 
which they produce, are given in Table III., not only as a means for their future 
identiiication, but also as a standard of quality, with relation to which par- 
ticular kinds may be purcUased. The amount of sulphur, as given in this table, 
is of considerable importance in determining the value of the coal for naval pur- 
poses, as a means of avoiding the risk of spontaneous combustion. 

The heating values of the coal are given in Table IV., as a simpler and more 
ready method of identification, enabling the purchaser to insure the sample of the 
coal of a certain heating value. 

Table V. shows how the inquiry might easily be extended to other branches of 
national industry, especially to gas manufactures, but is only adduced as an example 
of its applicability for such purposes. 

Table VI. is principally for the purpose of showing that the actual duty ob- 
tained by the combustion of coal in the best applied practice is only a small part 
of that which the fuel is capable of producing.and is brought forward as an induce- 
ment to improvement in the construction of the furnaces and boilers employed for 
the production of steiim. Attention is also drawn in this table to the great loss 
which agriculture suffers by the waste of ammonia always produced in tlje coking; 
of coal, and which might to a great extent be economised by very simple adjust- 
ments to the ovens used in coking. The economy and consequent reduction of 
price in tiie ammoniacal salts, by preventing this great loss in a material so well 
fitted to aid increased production in land, would be a great boon to agriculture. 
Suggestions have also been thrown out as to the more economical application of 
fuel for domestic and for manufacturing purposes. 

In concluding this First Report, we cannot refrain from drawing attention to the 
kind manner in which we have been asi-isted by various public and private insti- 
tutions and companies, without whose aid the expenses of the inquiry would have 
been materially increased. 

The College for Civil Engineers, at Putney, afforded us, gratuitously, ground 
upon which to erect the boilers, and a house and yard for the stowage of the coals. 
The laboratory and workshops of the college were also placed at the disposal of 
the investigation, and have constantly been used. The Piincipal of the College, 
the Rev. Mr. Cowie, on all occasions, afforded his valuable aid in the prosecution 
of the experiments. 

The owners of the collieries, from which the coals were obtained, furnished them 
free of expense; and the Great Western Railway Company, with an enlightened 
liberality, carried those scut to Bristol on their railway to Liondon without charge. 
To Mr, George Rennie, the eminent engineer, the inquiry is especially indebted. 
Tills gentleman not only lent a tubular boiler, gratuitously, to enable the experi- 
ments to be repeated on this kind of boiler, but he also offered his premises for the 
prosecution of the experiments, wliich offer was accepted, until the larger s[)ace 
at the College for Civil Engineers was placed at the disposal of the investigation. 

Such ready and liberal co-operation of the public shows their appreciation of the 
important practical results which may be expected from these experiments. 
Seeing the present effective state of the boilers and other apparatus erected at 
Putney, consequently, that the expenditure on this account has been incurred, and 
that any further charges for continuing these mvestigations would chiefly consist 
of payments of salaries to the persons employed as assistants, we would suggest 
for consideration, that these experiments may be extended to the coals of other 
districts than those the coals from which have been examined, and that the needful 
expenditure may be sanctioned for one or two years more. Should this be deemed 
advisable, we should anticipate that a most important body of infonuation would 
be accumulated, alike important to the naval service and the public at large. 
We have the honour to be, &c., 

H. T. De La Beche. 
Lyon Playfaib. 
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Section I.— Dkbcription of Boilkr and ArPARATus, &c., by Professor "Wilson, F.R.S.E., 
and Mr. J, Arthur Phillips, 

Admiralty Coals Investigation. 
SiB, areneester. May 21, 1847. 

I now tranHinit to you the results of that portion of the Admiralty Coal Invesligation 
which was committed to my charge, and which lias reference to the comparative evaporating 
power of the dlfTerent coals furnished for the service of these experiments. 

In drawing up this report, I have had the valuable as^stance of Mr. W. S. Kingsbury, who 
also aiTorded me the aid of his services during nearly the whole period thai the trials were being 
made. We have described as distinctly as possible the nature of, and the method pursued in 
conducting, (he experiments, the results of which have been calculated, and are presented in a 
tabular form at the end of part 2 of the report. 

In an Appendix is given the formulie employed in the calculations, as also the results of some 
observations and experiments made during the progress of the investigation. 

We have not ventured to make any deduction of principles, either from the experiments 
themselves, or from the obsen-ations made during their progress, being satisfied that, although 
many points of great importance and interest have presented themselves, slill, from the limited 
means at our disposal, and necessarily imperfect character of our observalions, we should not 
be justiHed in drawing any definite conclusions in a matter which requires more extended ob- 
servation, and which is aSected by so many modifying circumstances. 

I have, &c.. 
Sir H. T. Da la Becke, JoH\ Wilson. 



General arramjemmd of Apj/arahujor testing t/te evaporating jtower of the Coals. 

The boiler-house (marked A nn the plan, plale No. I), which was erected for the purpose of 
carrying out the experiments, is built with one end against the side of the building (B) employed 
as the laboratory and chemical lecture-room of the College for Civd Engineers, forming a 
rectangular building, 35 feet in length and 16 f\. 6 in. in breadth, covered with a " lean-to,' or 
sloping roof, the height of the wall on the lowest side being about 12 feet above the floor line. 
A room (C), occupying the angle between a portion of the side of the boiler-house and the 
remaining part of the side of the laboratory, and communicating with both by means of doors, 
contains the barometer and other apparatus employed in the analysis of the gases, and formed 
a convenient place for the delerminalion of the combustible matter in the residua, the density 
of the coals, and other purposes more strictly connected with the chemical part of the in- 
vestigation . 

The brickwork of the boiler is built against the end wall farthest removed irora the laboratory, 
its width being 7 feet ti inches, and length 15 feet ; the side is separated from one side wall of 
the boiler-house by an interval of 18 inches, and from the other, consequently, by a space of 6 
feet. This space of \H inches prevents loss of heat from the bailers by conduction through the 
external wall, and furnishes ready means of access to the base of tne chimney (D), which 
occupies the comer of the building at one extremity. A slate roof covers the building, the 
slates being laid on a substantial layer of asphalted felting, which ser^'es the double purpose of 
preventing the communication of heat from the air in the building to the slates, and also dowa 
currents of cold air from outside, through the spaces round their edges. 

On the other angle of the buildiag, and at the ^stance of its nidih from the chimney, are 
placed the tanks {E, F) which supply the boiler with water. 

They are made of wrought- iron plates riveted together, and are placed outside the roof on 
the wail, the cast-iron pipe (G), which supplies them with water, being brought up Inside the 
building, in the angle of the wall, to defend it from the action of the frost. The extremity of 
the pipe is furnished wit h the means of directing the flow of water into either tank at pleasure, 
and a two-way cock, b, connected with the tanks, directs in a similar way the supply from 
them to the boiler. The cock S' on the feed-pipe, a short distance below this, regulates the 
quantity of water admitted to the boiler. 

The boiler is cylindrical in form, 12 feet in length and 4 feet in diameter, having tfat ends, 
with an internal flue 2 feet 6 inches in diameter, in which, at one end the grate is placed, 
forming the arrangement usually known by the name of the " Cornish boiler." The flues are 
on the plan known technically by the name of '• split " or " bridle " draft, in which the cohima 
of healed air, after leaving the fire, passes through die Internal flue to the rear end of the boiler, 
where it divides, returning along the outside of the boiler on both sides to lhcftci\&,iJftav*;^i 



20 



APPENDIX TO FIRST REPORT ON THE COALS 



branches, which are each 2 feet 6 inches deep, then turn down at right angles to their former 
course, and uniting under the boiler in ilie boitom flue, which is 2 ieet 6 inches wide, traverse 
its wliole length again, and finally enter the base of the chimney after exposing, during a course 
of about 36 feet, an area of 197*6 square feet of boiler surface to the heating action. 

In the hortzonial part of tlie flue at K, just before entering the chimney, a damiier in placed, 
sliding vertically in a cast-iron frame, which is worked hy means of a rod passing through a 
Gtufling-hox and attached to a cord, K', carried over two pullies, and furnished with a balance- 
weight, so that a person sianding near the fire-door can regulate the amount of draught with great 
Goavenience. 

The chimney, its internal dimensions being ISJ inches by 13^, and consequently having a 
sectional area of 182 j square inches, is carried up in brickwork, with a stone coping, (o a height 
of 29 feet 6 inches above the base of the flue; a wrought-ironchlmncy-pot succeeds this, making 
the wiiole height 35 feet 6 inches. 

Apertures were made in the chimney at D' D", about G feet from its base, for the purposes 
of making observations on the temperatures of ihe ciirren's, and of obtaining samples of the 
gases for analysis. At the end ofeach of the side flues, and at the base of the diimney, openings 
were made through the external wall for the purpose of drawing out the soot at the end of 
each set of experiments. The floor of the flues is laid in fire-tiles to facilitate its removal, and 
the apertures at the end are closed and loss of heat prevented, when the furnace is in action, 
by means of stone doors 4 inches thick, then an interval for air, about 1 inch thick, and finally 
cast-iron hanging doors lined with fire-clay. 

The fire-grate is 2 feet 6 inches wide and 2 feet long, thus giving an area of 5 square feet of 
grate surface ; the bars are j inch in thickness with } inch spaces between them. In the front 
end of the grate, near the fire-door, is an iron plate, for the purpose of gradually heating the 
bituminous and anthracite coals, wliich is 10 inches wide and slopes down to the grate, and 
behind this is another plate 8 inches wide, which slopes upwards to the fire-door, contracting 
in its nidch to 15 inches, which is the width of the aperture for the introduction of fuel. 

The doors* used for closing the entrances to the grate and ash-pit are of a novel constructioD 
and are well adapted for preventing loss of heal, regulating the direct supply of air to the fire, 
and the convenient application of fuel. 

The arrangement will be understood from the following description : — 

c, d, is a large cast-iron plate let into the hrickn oik, and having four projecting brackets 
ee, ff, in which are secured the ends of stout cylindrical bars, which are to carry the doors. 
The apertures to the grate and ash-pit are surrounded with an iron rim, or edge, about \ inch 
wide, the lower part being continued backward along the plate, forming a kind of guide, g, A. 
The fire-door, which exactly resembles the asli-pit door, consists of a rectangular cast-iron 
box, having its edge ground so as to fit accurately the iron rim l}efore described, and the in- 
terior is filled with, first, a layer of fire-brick, then a space for air, and then another thickness 
of fire-brick, which effectually prevents loss of heat. The top of the door has projecting ledges, 
forming the cheeks for two friction- wheels, /, /, wliich run on the cylindrical bar already men- 
tioned, so that, when tlie door is drawn sideways by means of the handle K at its back, the 
wheels roll along the bar, the lower part of the door sliding, at the same time, along the ledge 
closely or guide, g. 

The two sides of the aperture are sloped gradually so as, with the lower edge, to project 
more at bottom than at the top; this causes the weight of the door to act in keeping the surfaces 
in contact. 

There are three safety-valves (marked N on plan, plate 1), one of which is loaded, directly 
having an area of 5-4 square inches, and two smaller steelyard valves, each having an area of 
2-07 square inches. In the experiments, the boiler v.as worked the first two days with a pres- 
sure of 1 lb. per square inch, and generally on the third day with a pressure of 3 Iba. on the 
inch. 

The thickness of brickwork ai the crown of tlie boiler is 4^ inches, and the walls were 
brought up on a level with it, and tlien covered with a paving of 3-inch York landing, thus 
forming a large platform, aflbrding convenient access to the different thermometers and appa- 
ratus. 

The brickwork was very carefully executed, being laid with hoop-iron bond, and every course 
well grouted so as to insure sound work, and entirely to prevent the passage of the external air 
into the flues. Openings were made into the side flues at H, I, in about the middle of their 
length, in which were fixed iron tubes, closed at the lower end, and containing oil, in which 
theiliermometers were placed for giving ihe temperatures; a similar tube was inserted at K in 
the base of the chimney, and another in the boiler at L, to give the iuitial temperature of the 
water in it. 

For drawing samples of the gases, the products of the combustion of the coals, a simple 
arrangement was adopted. A series of glass tubes, narrowed at eacli end, were connected 
together by caoutchouc tubes, and introduced into the iron tube of the chimney. The other 
end of tlie system of tubes was connected with a gas-holder tilled with water. (3n opening the 
stopcock of the gas-holder, connection was established between the chimney and tlie former, 
and a current of the chimney gases Sowed through the lubes. AfteE this had continued for 
some minutes, so as to expel the air, the caoutchouc joints were tied and the tubes removed. 
Their contracted parts were afterwards sealed by a blow-pipe's flame, and laid aside for 
analysis. 



• Tlie fire doors were made under Ihe directio 
patent tight on tlie occaiion of this invastigstion 



of the patentee 



r. Sylvester, who liberally lomitted hit 
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The method adoptPtl for analysing the products of combuslion belongs more particularly lo 
the chemical part of the investigation, and will not, therefore, be described in this place. 

The dew-point was taken at about the middle of each day's experiment, by means of a Daniell's 
dew-poitit hygrometer. The situation choaen for the observation was at the end of the boiler- 
house, farthest removed from the boiler, and the instrument was placed on a small wooden ledge, 
fixed against the wall at such a height as to bring the bulb of the inatnimciit on a level with 
the ohservei's eye. 

The two observations seldom gaveadifierence of 1°, in most cases much less. 

Method of testing the cohesive povxr of the Coali. 

For this purpose a wooden cylinder was employed 3 feet in diameter and about 4 feet long, 
each end having a bearing or gudgeon allaehcd loit, on which the whole was made slowly to re- 
volve. In the interior, three shelves tending lo the axis were fixed, each being six inches in 
width : they were for the purpose of forming a lodgment for the coals, and of carrying them up 
towards the top of the cylinder during its revolution, thus insuring a certain amount of fall. An 
aperture was made at one end for the purpose of putting in the coals and for taking them out, 
w'hich was closed, and rendered perfecllv dust-tight hy an oak door, firmly secured by an iron 
bar and staple. TTie cylinder was supported by a tressle atone end, the other gudgeon resting 
on a block let into the wall, and motion was communicated by a band passing round its cit^ 
cumference. 

The coals to be tested were first broken to the size always employed in our experiments on 
tlieir evaporating power, and then thrown on a sieve, the meshes of which were one inch square. 
Of the coals lefV on the sieve 100 lbs. were taken and put into the cylinder, which was then 
turned a certain number of times. 

The whole was then allowed to rest a short time for the dust to settle, when the door was 
opened, and the coals again thrown on the same sieve, and the weight of coals remaining in it 
gave the per cenlage of large coals found in the tables. 

The values given in the tables are the mean of two trials with each coal, with 50 revo- 
lutions. 

The box in which the coals were weighed for supplying the fire, and also to obtain the eco- 
nomic weight, was 2 feet long, 2 feet wide, and 1 fool 6 inches deep, and consequently contained 
six cubic feet. The large coals were reduced to pieces, not excei^ding I lb. weight previous to 
weighing, and this was the maximum size employed throughout the experiments. 

Method tf condueting the Experivienti. 

Having described the boiler and apparatus connected with it, we have now to state the course 
pursued in conducting the experiments. 

Let us suppose the water in the boiler lo be cold, and to stand about 1 inch helow the nor- 
mal level. The fire was lighted, and any coals that might he convenient employed lo get up 
the Bleam in the afternoon of the day prereding the commencement of the experiments. As 
Boon as this was' the case, the fire was allowed to burn out, when the fire and ashpit doors, as well 
as the damper, were ciose<l. 

The next morning the first thing done was to open the safety valve, to equalize the ex- 
ternal and internal pressures, and then sufficient water was let down from the tanks lo raise that 
in the boiler to the normal level. 

The depth of th& water in the tanks was then guaged, and the firat observation of its tem- 
perature made. The ashes, cinders, and soot were next cleared out, and after noting the 
temperature of the water in the boiler, the fire was lighted with a weighed portion of wood, 
and the exact time was then observed. 

The coals were then gradually added till the fire was of the proper size and form. The 
form of fire was shghtly varied according lo the kind of coal employed, our object being to 
burn the coal to the best advantage, with as little smoke appearing at the chimney top as 
possible. 

The observations of the temperatures of the two side and escape flues, and of the water in the 
tanks, then succeeded each other at regular intervals of about an hour each. 

When the steam raised the safety-valve, the time was observed and entered under lite head- 
ing '' Sleam up." The damper was adjusted as soon as the fire was sufficiently established, and 
was not disturbed during the day, except under peculiar circumslances. 

When by evaporation the water bad sunk about 1 inch below the normal level, the 
deficiency was supphed from the tanks above: this was the plaii pursued at first, but 
latterly we found it more convenient to allow the water to flow in continuously so as to main- 
tain the water in the boiler at a constant level, which was easily accomplished after a little 
experience. 

In the management of the fire, care was taken to supply the coals in pieces not exceeding 
I lb. in weight, and in quantities of not more than one or two shovels-full at a time, spread 
evenly on the fire, except in the cases of the anthracite and some of the bituminous coals. In 
the case of the anthracite, it was found that the sudden application of heat caused the pieces to 
split, and fall through the bars, and hence a gradual healing on the dead plate was beneficial. 
With the bituminous coals a preparatory process of partial cooking on the dead plale prevented 
them from caking in the tire, which would have impeded the passage of air through the 
grate, besides giving belter opportunity for burning tbe smoke and gases, by passing them over 
a large surface of ignited fuel. 
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The duration of the experiment was reckoned from the time the steam was up to about u 
of the last apphcBtlon of fiie!, after which the (ire was allowed gradually to burn out, when the 
damper, and furnace, and ushpil doors were closed. 

During the day tlie aahes were thrown up in small quantities from time to time when the firo 
WBH burning clear and well. 

The weight of coals consumed was then ascertained, by deducting the weight left from the 
gross weight provided for the day's trial, and the experiment terminated. 

The next morning, when the level of the water in the boiler was adjusted by turning down a 
supply from ihe tanks, their depth was guaged, and the quantity evaporated the previous day was 
thus ascertained. The ashes and ciiiders were then removed, the clinkers if present separated, 
and the weight of each taken. The soot was cleared out at the end of the last day's experi- 
ment, and the total weight recorded, which divided by the number oi trials gave the average 
weiglit. 

Samples of the ashes, cinders, and soot were then put aside in bottles, for the purpose of 
ascertaining the per centage of combuslible matter present in the residue. 

The barometer was observed at about 1 1 o'clock in the day, being generally about two hours 
after the steam was up. 

Method ofettimating the quantity of Combustible Matter in tlie residue. 

This consisted in heating the powdered suhsiance in a stream of oxygen gas, by which the 
organic matter was dissipated chiefly as carbonic acid and water, and estimating the loss aa 
combuslible matter. 

For this purpose a piece of German glass tube, 4 inches long and half an inch in diameteTt 
was drawn out at one end to a small orifice, which was then loosely obstructed by a piece of 
asbestos. It was then weighed, and again after the introduction of a small quajitily of the sub- 
stance ; afler which it was attached to the cock of an ordinary gasholder HUed with oxygen, 
by means of a piece of glass tube and a cork. 

A lamp was next placed under the tube, and the powder in it gradually heated up 10 incipient 
redness; when this wai the case, the cock was opened, and a slow current of oxygen waa 
made to pass over the healed material. Combustion then commenced, and was continued 
till Ihe organic matter was entirely consumed; the gases escaping at ihe extremity of the 
tube, and the asbestos at the same time preventing the possibility of any of the powder from 
being carried away mechanically by the current; the cock was then closed, and the tube 
allowed to cool. When cold it was weighed, and from the loss it was easy to calculate the per 
centage of combustible matter which is given in the tables, 

It was found advantageous not to reduce the ashes, &c.,to a very fine powder, for when in that 
state the high temperature caused the fusion of some of the inorganic substances, which prevented 
the complete combustion of the organic matters, by defending them from the action of the etream 
of oxygen. 

Method Jor obtaining IVater of uniform temperature in Boiler. 

Considerable difficuliy had been experienced during the former part of the investigation in 
obtaining the mean temperature of the water in the boiler at the beginning and end of an 
experiment; arising from ihe normal level being established by letting down water to the 
bottom of the boiler by means of the pipe E', E', E', Plate 11., and cold water being denser 
than hot, the cold water remained at the lower part of the boiler without mixing wiih that it 
already contained. 

Experiments on this difference of temperature were frequently made, by reading off the 
thermometer L, and at the same time placing another thermometer in a stream of water 
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from the cock X, the water being first allowed to flow s 
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that the pipe should become heated, and therefore not materially affect the temperature of the 
water flowing through it. By this means these two temperatures were found lo vary on an 
average about 70*, which would make a considerable difference between ihe real and apparent 
weight of the water contained in the boiler; and as this is one of the elements employed in 
calculating the evaporative value of the coals experimented on, it was thought important lo be 
able to find the true mean temperature. 

In Older lo do this, Ihe mixing apparatus, P, Q, R, S, Plate II., was put up ; it consists of 
a force-pump, P, by means of which water can he drawn from the bottom of ihe boiler, and, 
passing in direction of the arrows a, «, a, 0, $, (3, be distributed on tlie top by means of the per- 
forated extremities of the tubes T, T, T. In another position of the three and four-way cocks, 
R and S, the water passes directly from the tanks to the bottom of the boiler, as before the 
apparatus was put up ; whilst by a third modification in the position of the plugs of the cocks 
R and S, the water can be made to flow directly on the top of the boiler from the tanks E, F, 
as shown by the arrows y, y, jS, $. 

This apparatus n-as after its erection used at the beginning and end of each experiment. 
The meihod of employing it was as follows: — 

Supposing an experiment to have been made the previous day, the first thing done on 
arriving in the morning was lo turn the cocks R and S in a proper po'ition, and then, by 
means of ihe pump P, lorce water from the hollom of the boiler on the inp at T, T, T, in the 
direction of ihe arrows a, a, ^, &. This operation generally lasted ten minutes ; when the 
cocks R and S being turned in another position, the normal level wns resiorcd by letting down 
water from the tanks in the direction of the arrows 7, y, 0, ^, when the cold water flowing from 
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the apertures T, T, T, being danser ihan ihat contained in the boiler, falls to llie bottom, but 
in doing so abstracts heal from iba warm naler through which i( passes iinlil the equilibrium is 
restored ; the temperature is then read off by mean'j of ihe thermometer L, and the cocks R 
and S turned in sucli a position that the water «hall flow directly into the bottom of ihe boiler, 
and In the direction of the arrows y, y, y, in which position they remain during the whole expe- 
riment. It is also necessary to shut the cocks T', T', T, in order to prevent the condensation 
of steam in the apparatus, and cut olT all communication with the boiler. By this means, the 
temperature of the water in the boiler becomes perfectly uniform throughout ; for on placing 
a thermometer after the operaiion in a stream of water flowing from the cock X, a difference of 
two degrees between it and the thermomeler L was rarely observed. These operations were 
repeated every morning during the progress of the experiments, as also on that of the fourth 
day, when the series of experiments was completed. Tliis last temperature is used in the cal- 
culations of the work done on the third day, whilst in the other cases the final lemperature of 
one day is evidently the initial temperature ofthe succeeding. 

It might perhaps appear that a considerable portion nf heat must be lost by radiation from 
the tubes Q, Q, Q, and Q', Q', Q', during the process of pumping; but every precaution having 
been taken to prevent this, by covering them with felt, Sec, it was sufiicienlly reduced as to 
produce no sensible effect on the resulls. 

The cock X is also used for blowing off the water ia order lo cleanse tlie boiler ; for 
since the water with which it is supplied contains on an average '20 grains of fixed matters in 
the gallon, and from three to four hundred gallons of water were daily blown off, the boiler 
becomes rapidly coaled with a residue which would interfere widi and modify ihe experiments, 
and therefore requires frequent removal.* 

Anotlier inconvenience which occurred during the former portion of the Investigation arose 
Irom the difficulty of measuring with sufficient accuracy the quunlily of water let down from 
the tanks during an experiment ; as well as from the tro ible of having to calculate from the 
measurement made each day liie quaniity used, lu order to ob\iate this and render the 
apparatus more convenient, the waier gauges, e and^', Plate III., were fitted to the tanks. 
They consist of bent glass lubes j'j', comiected with the tanks by mL-ans ofthe slop-cocks j"'j"', 
and were gradnated by filling the tanks wiih water at the temperature of 70° Fah'., and then 
weighing it out and marking the level on the tube after each weighing by means of a scratching 
dlsmond. 

At each successive weighing, a hundred pounds were drawn off, and subdivisions made on 
the scale by measurement, as belween these limits no errors of importance could occur. These 
graduations having been made at 70 Fah*., it was taken as the normal temperature, and a 
Table formed, which will be found in another part ofthe Report, for the purpose of correcting 
the indications of the water guages iihenever the iherraomelers of the tanks do not indicate that 
temperature. 



Section II. — Experiments on ihe Evapokative Power of the Coals. Bv Professor 
Wilson and Mr, W. J. Kingsbury. 

Museum of Economic Geology, 
SiK, Auguif2Q, I84G. 

I BEG to inform you that, in accordance with your inslructions, I have been through (he 
South Wales district, and have visited all ihe shipping ports, for the purpose of making myself 
acquainted with, and obtaining samples of those coals most approved of, and best adapted for 
steam purposes. 

As the details of my report will necessarily be somewhat voluminous, I will now merely gira 
you an outline of what I have done in the matter : — 

I commenced my inquiry at Newport, where I found several coals well adapted for steam 
ptirposes; the principal were iheRisca Veins, the Porlliniawr, Cwm Braae, Tredegar Company's, 
the Duffryn, the Varleg, and others. I then proceeded to Cardlft', where I found Yoiscynon, 
Merthyr, and Blaengwawr, the only coals shipped as steam coals; but there are others having 
a high iwpule as coking coals of first qualily. which I think mighl, with much advantage, be 
included in our researches. At Forth Cawl, tlie next shipping port, there are at present only 
two sorts shipped, the Bryn-ddu and the Bethvos, botli of excellent quality, the first being of a 
bituminous nature. At Tailbach and Port Talbot, the Itock Vawr Vein ot" Messrs. , 

with two others, belonging to the Governor and Company of Copper Mines, appear to be the 
only coals worth notice. 

There are two coals shipped at Briton Ferry, but not suitable for steam purposes, 

• The analysis of this residue gave the following results : — 

Carbonate of Lime j9"73 

Stiljihsle e-liO 

Phosphate 3'OU 

Silica 9-7S 

Peroxide of Iron 6-25 

Carbonate ofMagneiia .... I2~(I0 

Alumina 2'87 

Oreianic roatters ..... ]0'3S 

Alkaline Chlorides Trace 

99-97 
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At Neath I found several sorts sold as steam coals ; the Bryndowy PwUfaron, Tyr E^emed^ 
Abbey Gragola, Resolven, which, with several others, I have selected as best adapted for 
the purposes of this investigation. At Swansea also, I met with several free burning coals, 
amongst which I selected the Forest Graigola,' the Pentripoth, the Graigola Company^ Cole- 
brook Dale Company's, with a few others of good repute as steam coals. 

, The limit of my visit was Llanelly, where I also found several sorts of coal suitable for our 
purpose, and at the same time selected some samples from those coals usually considered unfit 
for steam purposes, as being too anthracitic. The free burning coals were the Llangenech, the 
Binea, Oldcastle Vein^ Ward's Vein, and Webb's, with the anthracite coals of the Gilly Ceidrim, 
and Gamant mines. I think these last samples will be sufficient for our purposes, but that it 
will be very desirable to obtain also samples of those further advanced beds mined in the 
county of Pembroke. We shall then be in a position to determine the relative character of 
the four different conditions of the Welsh coal-field, viz., the bituminous, transition, or free 
burning, the anthracite, and the pure anthracitic. 

Throughout the whole of my survey I found, both on the part of the proprietors and their 
agents, uie greatest readiness to afford information, and desire to co-operate with us in this 
investigation, every one readily acknowledging its great importance to all parties concerned in 
the coal-trade of the country. The plan I pursued was to make myself acquainted with the 
coal-owners, explain to them the nature of this investigation, and invite them to furnish us with 
samples of their coals selected, subject to certain conditions which I have deemed it advisable to 
make, and which have met with perfect concurrence from all. 

My stay in South Wales was limited to the shortest possible time, as I was anxious to return 
as speedily as possible, in order to get my boilers set, 'and the apparatus in proper working 
order. 

Should it hereafter be deemed advisable to extend these researches to the various uses of 
coals in metallurgic and other manufacturing arts, I could then devote more time to the survey, 
and also obtain samples of those coals which, although well adapted for steam purposes, have 
nevertheless, from local disadvantages, not yet found their way into the market — of this descrip- 
tion I am sure there will be found several sorts. 

I have, &c.y 

Sir H, T. De la Beche, London. (Signed) J. Wilson. 



Pentrbfklin Coal. 



I HEREBY certify that the four casks, marked P.V., No. 1, contain a fair sample of tlis 
Pentrefelin coals, which were mii^ specially for the service of the "Admiralty Cotb 

Investigation.** — J. £. Morrice, Agent far Swansea Coal Company. 

« 

This coal is obtained near to the village, and in the parish, of Llangevelach, and is genenllf 
known by the name of the Clyndie, or 5 foot vein, and is worked at a depth from the surface of 
about 360 feet The seam b about 4^ feet thick, and very regular throughout. The chandv 
of the subjacent stratum appears to be a sod undercliff, with 5 feet of cliff over the ooiL 




bsiif 

about 3s. 9d. per ton ; if shipped as culm, the present price is 4^. 6d, The coal lies considerabf 
north, and verges on the stone coal district ; it makes very good culm for lime-burning. Thi 
sample of coal sent had been very loosely packed, and, being of a sofl character, had beoosB 
reduced into very small pieces, some even into a coarse powder. It has an indistinct fibiw 
structure with numerous horizontal plates of shaley matter, and also of a soft dark*ooIoiind 
friable substance, chiefly along the line of bedding. A large part of the coal is made uptf 
rectangular masses, which break up with a smooth, though not very bright, fracture. It i^ 
however, a clean-looking coal, with but small quantities either of white substance or of iioi 
pyrites. 

Pur remarks during the trials show that, owing to the extreme smallness of the coal, tbm 
was great difficulty both in lighting the fire and in getting the steam up : the same c au sey M 
doubt, affected the trials throughout, as the work done was very small m comparison with dMt 
of other coals. As the fire burnt up, a distinct hissing noise was heard, and, on opening tb 
fire door, large quantities of ignited particles, presenting a bright scintillating appearance mm 
carried over the fire bridge, and passed into the flues. 

On stoking tbe fire, a considerable quantity of unburnt coal slipped through the bars^vfaidk 
on being again thrown up, increased the difficulty of getting a good fire. The quantitT d 
cinders and ashes left were consequently very large. 
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Pektbefeun 


DOAL. 










OeCETnbvr 7, 


December (jj D«-inWt9, 




tiL day. 


2iid day. 3id day. 


FirelighUd 


6h.l5m. 


8h. 20m. 


Steam up .-■■■■■ ■ 




I Oh. ^Om. 


iOh-.'JOm. 




WeiglitofWooH used 




lU lbs. 


15lhB. 




Inilial Ttmperalure of Waier in Boiler . 




162' 


162° 




Temperature or Water in Tunks . 




35° 


37° 














Extremes of external Thermottieler . 










Extremes of internal Thermometer , 




so- 


52° 














Area of Damper open ..... 




les ill. 


168 m. 




Weight of Coals consumed . . . ■ 




31 1 tbs. 


311 lbs. 




Weight of Ashes left 




27 lbs. 


65 lbs. 








64-6 






Weight ofCinder left in lbs 




46 lbs. 


31 lbs. 




Per eentofre of combustible matter in Cinder 




30-87 






Weiglit of Clinker in Cinder . 




4 lbs. 


2-3 Ibi. 




Average weight of Soot in Flues 




1-9 lbs. 






Per ceniBfi^e of combustible mailer in Sooi 




51-45 






Weight of Waier evaporated .... 




1397 lbs. 


1849 Ibi. 




Wei^lit of Water evaporated from 212" by I lb. of CoaU 


6-.S6 lbs. 


eafilbs. 




Wpighl of Coals jier hour for 1 square fool of grate surface . 


7-54 lbs. 


T99lbB. 






8hrs. 


8 lira. 














MeanweightofcubicrootofCoal . 




66- 16 lbs. 






Economic weiirhtor space occupied by I ton 




33 85c.f. 






Cohesive power of Coal 


52-7 







Ddffryn Coal. 

I hereby certily that the casks of coal, marked as in the margin of this certificate, 
contaJD a fair sample of the Duffryii steam coals, which were mined specially for the 
service of the "Admiralty Coala Investigation." — H. K. J ones. Agent. 

The Duffryn steam coal is called the 4-feet vein, and is obtained in ihe valley of Aberdare, 
near Merthyr, in the county of Glamorgan. The depth of the pit is *288 feet, and the thick- 
ness of the vein is generally about 6 feet. It is worked in the form of stall and heading ; the 
small and refuse is cast back, or gobbed in the stalls aid waste ; the large coal is iilled into 
waggons, containing about a ton each, and conveyed from the stalls or heading to the top of the 
pit. The overlying stratum is strong clod or rock, and the subjacent stratum is strong fire clay 
and rock. The dip of the vein is 1 in 9, or 4 inches in the yard, and crops towards the north. 
It is described as a free burning coal ; and its principal markets are London, Liverpool, South- 
ampton, Dublin, and Plvmoulh. The distance from the colliery to Cardiff, the shipping 
port, is 22 miles, to whicn there is conveyance by both railroad and canal. No current price 
is given in the return, which states " that the coal has been shipped largely to the West Indies 
under contract with the Government for steam purposes, and has also been sent to the 
Mediterranean and America, and has given much satisfaction," 

I'his is a coal of rather a soft description, eai^ly breaking up into small pieces with a bright 
appearance of fracture, hut which is somewhat obscured by the apparent irregularity of its 
structure. It contains a considerable proportion of a white substance, but no iron pyrites were 
observed in it. Some porlions of the coal, where the structure is well seen, show the lines of 
librous structure as perpendicular to the planes of deposition or bedding. Numerous very 
thin layers of a soft brownish substance are seen along the line of bedding. 

Our remarks during the trials show that it kindles very readily and burns freely, raising the 
steam with great rapidity. It makes a remarkably clean 6re, without any smoke, opening well 
on the bars without caking. No clinkers were made ; the ashes and cinders left were clean and 
of a whitish colour. 
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DUFFRTK Colkh^ 



Fire lighted . . • . • 

Steam up . ^ . • • . • 

Weight of Wood used .... 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanka 

Barometer • . . • • 

Extremes of external Thermometer . 

Extremes of internal Thermometer . 

Dew-point . . . . • . 

Area of Damper open • . • • 

Weight of Coals consumed . 

Weight of Ashes left . 

Per centage of combustible matter in Aahes 

Weight of Cinder left . 

Per centage of combustible matter in Cinder 

Weight of Clinker in Cinder . 

Average weight of Soot in Flues 

Per centage of combustible matter in Soot 

Weight of Water evaporated . 

Weight of Water evaporated from 212^ by lib. of Coal 

Weight of Coals per hour for 1 square foot of gnXti turfkce 

Duration of Experiment 

Specific gravity of Coal . • • 

Mean weight of cubic foot of Coal . 

Economic weight or space occupied by one ton 

Cohesive power of Coal 



December 10, j December 11, 
1st day. I 2nd day. 



8h. 15m. 

9h. 

10 lbs. 

200° 

4T 



54—66^ 



112 in. 
337 • 5 lbs. 

8* 5 lbs. 

52-76 

8*5 lbs. 

89-74 

None. 
1 lb. 

51-39 
2876 lbs. 
10-07 lbs. 
8- 43 lbs. 

8hrs. 

1 326 
53-22 lbs. 
42 09c.f. 

56-2 



8h. 10m. 

9h. 15m. 

10 lbs. 

20&° 
S40 






• . 



112 in. 

309*5 Hm. 
11 -5 lbs. 

None, 
lib. 

2629'lb8. 

10-07 lbs. 

7 -74 lbs. 

dkrs. 

• • 



December 12, 
3rd day. 



8h. 15m. 

9h. 20m* 

lOlba. 

209° 
33P 



• • 



42--54* 

112 io. 

321 lbs. 

16 5 lbs. 

12-5 lbs. 

. . 

None. 

1 lb. 

2793*lbs. 

10- 307 lbs. 

8-01 lbs. 

Shrs. 



• . 



Oldcastlb Fiery Vein. 

I, John Gibson, Agent for Messrs^. Sims, WiUyams, Nevill, Druce, and Co., hereby 
certify, that the casks 1 and 2, addressed to John Wilson, Esq., contain a fair sample of 
the Oldcastie Fiery Vein hand-pid^ed coals, which were mined specially for the service 
of the *' Admiralty Coals Investigation.'* 

This coal is obtained close to the sea-side, within half a mile of the town of Llanelly, and is 
worked at a depth from the surface of about 336 feet. The seam is 2 feet 6 inches in thick- 
ness, and is very regular throuriiout. The overlying stratum is strong rock, and the sub- 
jacent strong fire clay. The dip of the seam is 4 to 5 inches in the yard, in a north and south 
direction ; the striKe of the beddingbeing east and west. The coal is of a bituminous character, 
and is worked nearly half large. The colliery is situate about one mile fi om the Pippin? port 
(Llanelly). The present market price is 6s, Gd. per ton as worked^ and 9^. per ton if hand- 
picked large. England, Ireland, and France fiimish the principal markets for the coal. 

The sample of mis coal has a dull lustrous appearance, similar to that of plumbago. It 
is a softish coal, with an imperfect fibrous structure, inclined at about 50^ to the fine of bedding, 
and contains very little pyrites or white matter. It breaks up readily into masses, having flat 
surfaces with irregular angles. 

We remarked during the trial that, as soon as tbe fire burnt up and a high heat was 
obtained, a series of explosions, more or less loud, were heard throughout the day ; being more 
frequent when fresh coal vras thrown on, and gradually diminishing, both in intensity and fre- 
quency as the coal was consumed. The fire was readilv kindled and burnt well, making but little 
smoke or dirt. On the fire the coal swells up immediately, opens well, and cakes just enough 
to hold the small pieces together, without obstructing the passage of air through the bars. 



Oldcastlb Fiery Vein. 



December 21, 
1ft day. 



Fire lighted . • . . 

Steam up . 

Weight of Wood used . 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanks 

Barometer . . . • . 

Extremes of external Thermometer • 

Extremes of internal Thermometer • 

Dew-point • . . . • 

Area of Damper open . • • 



8h. 

iqh. 45m. 

15 lbs. 

470 
29- 15 in. 

50° 



December 22, 
2Dd day. 



112 in. 



8h. 15m. 

8h. 45m. 

10 lbs. 

206° 

37° 

29'lOin. 

• • 
39—52 

lOo'in. 



December 23, 
3rd day. 



8h. 15m. 

8h. 40m. 

10 lbs. 

210° 

37° 

28 -76 in. 

33— 39^ 

43° 
112 in. 
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Oldcastle Fieiy Voia — continued. 
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Weight of CoalB consumed 
Weight, of Ashes left . 
Per ceiitage of combustible tnfltlcr i 
Weight of CincierB left .... 
•per centage of combusiiUe matter in Cinder 
Wdght of Ciinker in Cinder . 
AvCTage weig-ht of Soot in Flues 
Per centage of combuslible matter in Soot . 
Weight of Water evaporated '. 
Weight uf Water evaporated from 212° b; 1 lb. of Coal 
Weight of Coalc per hour for 1 square foot of grate surface 
Duration of Esperimect 
Specific gravitj of Coal . . , 

Mean weight of cubic foot of Coal . 
Economic weight or space occupied by 1 ton 
Coheaive power of Coal .... 



365 '5 lbs. 
Olha. 
33 IS 
lelba. 
74-72 



2269 Iba. 
8-65 lbs. 
10-44 Ibe. 

7hr». 

1-289 
50-916 Iha 
43-19c.f. 

57-7 



440 lbs. 

9 lbs. 

30-79 
IB- b IbB. 

60-99 



3327 lbs. 
8-92 Ibe. 
S-79lhe. 



34E>1 lbs. 
9-721b8. 

9-72lba. 
9fan. 



Ward's Fiert Vein. 

1, John Gibson, Agent for Messrs. Sims, Willyanis, Neville, Brucp, and Co.. hereby 
certify, that the casks Nos. 3 and 4, addressed to John Wilson, I'^q. contain a fair 
sample of Ward's Fiery Vein hand-picked coah, which were mined specially for the 
service of the " Admiralty Coals Investigation." — John Gibson. 

This colliery is situate about 1 J mile from the town of Llanelly, and 2J miles from Lowghor. 
The seam is 5 feet thick and very regular, and is worked at a dejith of 426 feet from the 
surface. Tlie strike is east and west, and rise north and south. T!ie hotlom slone is soft, ibe 
top a shaley blue stone, with a stnall quantity of iron-stone mixed, It has the character of a 
free burning coal, and works very large. The colliery is about 2 miles from the port of 
Llanelly. The present current price is 63. 3d. per ton as worked, and 9,;. per ton for hand- 
picked. The principal markets are in England. 

This is a soft coal of a bright appearanoe, with a distinct fibrous structure, the direction of 
the lines of which is inclined to the planes of deposition, at an angle of about 45° across the 
planes of depositinn ; it appears to break very readily. Very little pyrites or while matter 
were seen in the sample of coal sent to us. 

Our remarks during the trials are, that the fire was readily kindled, and thai during the 
whole period of the experiments a hissing noise was distinctly heard in the fire, similar lo ihat 
produi»d by throwing up wetled cinders or coals. The proportion of clinker was ralher 
large, and of a reddish colour, containing much shale. 



Ward's Fiery Vein. 










Drtemher 28 


Decembtiia, 


Difcemlwr 30, 




1.1 day. 


2.id dnj. 


3rd <laj. 


FireUghied 


8hr?. 


8b. 10m. 


8h. 10m. 


Steam up ........ . 


9h. 3('m. 


8h. 40m. 


8h. 35m. 


WeigiitofWooduaed 


10 lbs. 


10 lbs. 


10 lb*. 


Initial Temperature of Water in Boiler .... 


IIO" 






Tempernture ol Water in Tanks ..... 


33> 


33° 


33° 


Barometer ' 








Eitreraes of external Thermumeier 




S0°— 32' 


30* 38° 


Extremea of uiterDBl Thermometer ..... 


38'— 15' 


44*— 53' 


45° 53° 


Dew-point 








Area of Dumper open ....... 


112 in. 


112 in. 


U2in. 


Weight of Coals consumed 


484 lbs. 


455 lbs. 


414 lbs. 


Weight of Ashea left 








Pfer ceniage of combuatible rootler in Aehea 








Weight of Cmdere left 








Per centage of Combustible matter jn Cinder . 




27-16 




Weight oi Clinker in Cinder 








Average weight of Soot m Flupe 


1-06 lbs. 






Per centage ol Combustible matter in Soot. 








Weight of Water evaporated ...... 


3410 lbs. 


3615 lbs. 




Weight of Water evaporated from 212° by 1 lb, of Coul 


9- nibs. 


9 -36 lbs. 




Weight of Coals per hour for 1 square foot of grate surface . 


12- 1 lbs. 


11 -37 lbs. 


9- 2 lbs. 


Duration of Experiment ...... 


Shrs. 


Shrs. 


Shrs. 


Specific gravity of Coal 


1-344 






Meaa weight of cubic foot of Coal 


57-433 lbs. 






Economic weight or space occupied by 1 Ion . 


39- c f. 


.. 




Cohesive power of Coal 


4C-5 


-. 
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BiKEA Coal. 

This coal was forwarded to London at an early stage of the investigation, and before the 
plan of examination was arranged, consequently no certificate of their quality was 
furnished. 

This coal is obtained on Binea Farm, near Laughor Bridge, in the county of Glamorgan, 
and IB knonn as the Binea or Loughor Fiery Vein. It is worked by the ordinary means of 
picks, and without blasting, at a deptli of about *240 feet from the surface. The average 
thickness is about 4 feet, and the vein runs very regular, lying between strala of strong blue 
stone. It is but very slightly inclined. It is called a free burning coal, and appears to be used 
for locomotive and marine engines in the neighbouring ports and railways ; large quantities 
are also sold in Ireland. The current price is 10s, per ton for large, and 7s. for llie mixed 
and small. The colliery is about three miles from the port of Llanelly. 

The sample of coal furnished had a bright appearance, with some surfaces distinctly fibrous, 
others very irregular, apparently made up of rectangular masses, separated by numerous thin 
layers of ahaley matter. It is a sofi coal, and contains but a very small quantity of pyrites or 
white matter. The surfaces of deposition are well marked, and average about J of an inch 
apart The lines of fibrous stmcture have an inclination of about 45° lo the surface of deposition. 

The only remarks made during the trials are, tliat both the cinders and the ashes left were 
of a reddish colour, and contained a large proportion of shaley matter, which, on being moved, 
broke down into a tine powder. No clinkers were found either on the bars or in the ash-pit. 

Binea Coal. 





D.!ce.nb« 31, 


J.«uary 1. 


J-niiuy 2. 





l«d.j. 


2iid da;. 


3«l d.y. 


Fire lighted 


81i. 40m. 


8h. 15m. 


8h. 15m. 


Steam up 




9h. 10m. 


8b. 35m. 


8b. 40m. 


Weigh! of Woori used 




It) lbs. 


10 lbs. 
218" 


10 lbs. 


Initial Temperature of Water in Boiler . 




212° 


218- 


Temperature of Wttter in Tanks . 




33° 


33° 


36° 


Barometer 




30'S58in. 


30-33 in. 


29-972 in. 


Ejiremes of esternal Thermometer . 




22° -33° 


28°— 32° 


32'— 36* 


Extremes of internalTliermometer . 




46'*— 51° 


48°— 51° 


44°— 55' 


Ifew-poinl 




36° 


42' 


36° 


Area of Damper open ..... 




.■S6 in. 


56 in. 


56 in. 


Weight of Ck)al3 consumed .... 




384 lbs. 


372 ibs. 


366 lbs. 


Weight cf Ashes left 




12-5 lbs. 


1 1 lbs. 


14-5 lb». 


Per centage of combustible matter in Ashes 




16-42 


30'18 


47-8 


Weight of Cinder left 




20 lbs. 


12 Ibs. 


19 Ibs. 


Per centage of Combustible matter in Cinilcr 




36-41 


47-87 


66-85 


Weight of Chnker in Cinder .... 




None. 


None. 


None. 


Average weight of Soot in Fluea 




1 -4.5 lbs. 


1-45 ibs. 


1 45 lbs. 


Per centage of Combustible matter in Soot 




39-14 






Weight of Waier evaporated .... 




3163 lbs. 


3163 lbs. 


3204'lbs. 


Weight of Water evaporated from 21 2° by 1 lb. of Cob 


s '. 


9-7 lbs. 


9-93 Ibs. 


10-208 lbs. 


Weight of Coals per hour for 1 square foot of grate aur 


face . 


9-6 lbs. 


9- 3 lbs. 


9-15 lb.. 


Duration of Experiment .... 




7 hra. 


Shrs. 


8hrs. 


Specific gravity of Coal 




1-304 






Meau weigh! of cubic foot of Coal , 




57 08 lbs. 






Economk weight or splice occupied by 1 ton 




39-24c.f. 






Cohesive power of Coal. .... 




51-2 







Llanqennech Coal. 

The sample of these coals was furnished to the investigation through the hands of 

Messrs. Neville of Llanelly, and has been submitted lo precisely the same treatment as 

those sent, either by those gentlemen, or by other proprietors. My application to the 

proprietors of this colliery for the usual particulars has not, however, been attended 

to, and I therefore am unable to include them in this Report. — J. W. 

These coals have rather a dull appearance, are soft, and have a structure almost 

wholly fibrous, and contain minute quantities of iron pyrites, and but little white matter. 

Their fracture is very irregular, and the natural softness of the coals renders them easily 

reduced to powder (possibly this is the cause of their dull appearance). They appear to have 

a great disposition to break up into oblique angled masses: the fracture across the fibrous 

structure resembles that of antimony, only the grain is much coarser. Small thin plates of 

shaley matter occasionally occur, but of a very small size in general, 

The remarks made during the trials are, that the ashes, cinders, and clinkers were of a 
reddish colour, containing much white and shaley matter ; the clinkers were very tliin, and 
when removed from the fire-bars and thrown on the fire, they were again burnt tnrou^ with 
some difficuhy. On treating the while matter of the clinker with acid hydrochloric, a strong 
odour of sulph, hydrogen was given out. ITiey burnt very readily in a common house grate, 
leaving a lighter coloured ash. 
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Llangennech Coal. 





January 1. 


Ji-uary 8, 


January % 


— 




2iid day. 


3[.1 day. 


Fire lighted 


Shrn. 


8h. 15m. 


8hrt. 






8h. 35m. 






Weight of Wood used 




10 lbs. 


10 Iba. 


10 lbs. 


initial Temjieraiure of Waier m Boiler . 




178° 


214° 


215' 






44° 
















Estrenies of external Thermometer 




41°— 45" 


41 •—48° 


35°— 39° 


Eitremes of internal Thermometer . 




49*— 55° 


52°— 55° 


49°— 55° 












Area of Damper open 




49 in. 


49 in. 


49 in. 






304 Iba. 


365 lbs. 




Weight of Aihea left 




7 lbs. 


12 lbs. 


17 lbs. 


Per centage of ciimbuEliolc matter in Ashea 




42-27 


15-75 


41-89 


Weight of Cinder left 




21 lbs. 


27 Iba. 


m Iba. 


Per centage of combuBtible matter in Cinder 




83-79 


56-83 


39 64 


Weight of Clinker in Cinder . 




9 lbs. 


12 lbs. 


10 lbs. 


Average weight of Soot in Flues 




75 lbs. 


7 5 lbs. 


75 lbs. 


Per centBge of combustible matter in Soot . 










Weight of Water evaporated .... 




2465 lbs. 


2629 lbs. 


2598 IhB. 


Weight of Water CTaporated from 212' by 1 lb. of Coal 


g-911be. 


8-37 lbs. 


8-32 Ibi. 




7-6 lbs. 


9- 12 lbs. 


8-55 Ibi. 


Duration of Esperimecl 


Shrs. 


8hri. 


8hrB. 












Mean weight of cubic foot of Coal . 




56-93 lbs. 






Economic weight or apace occupied bv 1 ton 




39-34c.f. 






Cohesive power of Coal 


53-5 







Myn 



) Nf.wydd. 



I hereby certify that the two casks, marked M N, No. 3, contain a fair sample of the 
Mynydil Newydd coals, which were mined specially for the service of the " Admiralty 
Coals Investigation." — J. E. AIorris. AgeiAJor Swansea Coal Company. 

This coal is generally known by Iho name of the Penyfilia or 5 feet vpin, and is mined near 
Cadley, in the parish of Llaiigavelach. The vein varies from b feet lo 7 feet in thickness, and 
is worked at a depth of 306 feet from the surface. TTie subjacent stratum is composed of soft 
cliff roof for 8 fathoms, with sandstone over. The inclination of the vein is 3 inches in the 
yard, and the direction 60° south-west. The coal is of a very bituminous character, and Js 
used lor household purposes generally, and also at the Copper Smelling Works, at Swansea, 
where the current price is about 5*. 6rf. for the small, and 7s. 6rf. jier ton for the screened and 
shipping. It is much esteemed for house purposes, being considered very free from sulphur. 

The sample of coal sent to us for trial was of a small size, having been badly packed and 
moved about from several phiies. It appeared, hoivever, to be a moderately hard coal, of a 
compact structure, with an irregular fracture. The mass seemed to be made up of slightly 
rounded surfaces with a fine fibrous structure, the cross section of which presented a finely 
mottled appearance. The brown fibrous matter, so frequently met with, was found in small 
quantities, but no pyrites or white matter were seen. 

The remarks at the trials were, that, owing to the smallness of the coals, they caked imme- 
diately on the fire, causing much smoke, and delaying the generation of steam. On moving 
the fire, much unburnt coal ran througli the fire bars, and fell into the aah-pit. Tlie propor- 
tions of clinkers, cinders, and ashes, were very considerable. 



MVNVDD- 


New 


VDD. 













January 11, 


^S7.,'.'' 


Januan- 13, 
3>d /ay. 


Fire lighted 


8b. 35m. 


8h. lOin. 




Steam up . 














Weight of Wood uaed .... 














Initial Temperature of Wafer in Boiler 










218° 




Temperuture of Water in Tanks . , 




























EKtremes of eictemal Thermometer . 










31 -—se' 


32°- 35' 


Extremes of internal Therroomeler . 








47°-5S° 






Dew-point 








37°- 5 






Area of Damper open .... 








126 in. 


126 in. 


126 in. 










41 3 lbs. 


377 lbs. 




Weight of Aahea left .... 








14 lbs. 


nibs. 


12 lbs. 


Per centage of combuatible matter in AEhes 








20-43 


50-43 


48-96 


Weight of Cinder left .... 








18 lbs. 


2nbs. 


19 lbs. 










35-46 


1 &6-?& 


y ^1•^ 
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M ynydd Newydd — continued. 



Weight of Clioker in Cinder ..... 

Average weight of Soot in Flues . . 

Per centage of combustible maUer in Soot . 
Weight of Water evaporated . . . . • 

Weight of Water evaporated from 212^ by 1 lb. of Coal 
Weight of Coals per hour for 1 square foot of grate surface 
Duration of Experiment • . . . • 

Specific gravity of Goal. ..... 

Mean weight of cubic foot of Coal .... 

Economic weight or space occupied by 1 ton 
Cohesive power of Coal « • • . . 



January 11, 
lit day. 



9-14 lbs. 

1 lb. 

41-31 

3368 lbs. 

9 • 83 lbs. 

10-32 lbs. 

Shrs. 

1-31 

56*33 lbs. 

39-76c.f. 

53-7 



January 12 
2nd day. 



11- 13 lbs. 

lib. 

• . 

3040 lbs. 
9*41 lbs. 
9 • 42 lbs. 
Shrs. 

• • 



January 13, 
3rd day. 



Ulba. 
1 lb. 

31 40 lbs. 
9*34 lbs. 
9*67 Ibt. 
Shn. 

• • 






Three-quarter Rock Tein. 

I hereby certify^ that the three casks marked T Q R Y S, contain a fair sample of the 
Three-quarter Rock Vein steam coals, which were mined especially for the service of 
the " Admiralty Coals Investigation.** — Thomas Black. 

This is known as the Three-quarter Vein, and is situate near to the Varteg Iron Company's 
Works. It is obtained at a depth of from 210 to 240 feet from the surface ; and the vein runs 
from 4 to 5 feet in thickness, and is worked in stalls and pillars. The subjacent and overlying 
strata are clunch coal, iron-stone^ bait, clay^ rock and iron-stone. The dip is 3^ inches in the 
yard in a westerly direction. The character of the coal is free burning, with a pure white ash, 
containing little sulphur, and working large. The colliery is I5J miles from the shipping port 
(Newport) ; the principal markets are the East and West Indies, Brazils, Africa and the 
Mediterranean ports, and the present price current is 9s, Go?, per ton. 

This coal has a dull appearance, and is of a firm compact character, splitting readily along 
the bedding, which is often defined by layers of a soft brown matter. It breaks up very irre- 
gularly, the pieces are small, of a cubicaJ shape with flat surfaces. The joints appear to be at 
right angles with the plane of deposition, and contain large quantities of pyrites, and a white 
substance of a hard, gemi-crystalliue appearance, which on being examined proved to consist 
chiefly of silica, with lime, magnesia, and traces of sulphur. The mass of the coal is composed 
of thin plates of coal, alternating with plates of ahale. The sample, when received by us, 
seemed to have been exposed to rain, as the coal was in a very wet state. 

Our remarks during the trials were, that the fire kindled freely but required a strong draught, 
making much smoke at first of a dense black nature, which, as the fire burnt up in the course 
of the day, assumed a reddish-brown tint. It caked quickly on the fire, and coked easily on 
the dead plate ; much sooty matter was deposited on the top of the dead plate, and also in thin 
leaves adhering to the top of the fire-grate. The cinders and ashes, when thrown up, burnt 
well. The proportions of residua, ash, cinders, clinkers, and soot, were rather large. In a 
common fire-grate it humt well, leaving a light-coloured ash. 



Thrs»*quarter Rock Vbik. 



Fire lighted 

Steam up • . 

Weight of Wood tnaed .... 

Initial Temperature of Water in Boiler 
Temperature of Water in Tanks 
Barometer ...... 

Extremes of external Thermometer . 
Extremes of iptemal Thermometer . 
Dew-point •••... 
Area of Damper open .... 

Weight of Coals consumed • 
Weight of Ashes left . • • • 
Per centage of combustible matter in Ashes 
Weight of Cinder left .... 

Per centage of comhustible matter in Cinder 

Weight of Clinker in Cinder • 

Average weight of Soot in Flues 

Per centage of combustible matter in Soot 

Weight of Water evaporated . 

Weight of Water evaporated from 212* by 1 lb. of Coal 

Weight of Coals per hour for 1 square foot of grate surface 

Duration of Experiment • . . 

Specific gravity of Coal 

Mean weight of cubic foot of Coal . 

Economic weight or space occupied by 1 ton 

Cohesive power of Coal 



Jaouarj 14, 
let day. 



8h.35m. 

9h. 

10 lbs. 

2ir 

30 -064 in. 
29'*— 39' 
48'— 55" 

45» 5 

120 in. 
444 lbs. 

9 lbs. 

36-71 

21 lbs. 

50-09 
10 -12 lbs. 

l-Slbs. 

48-77 
3394 lbs. 
8-911b8. 
11.1 lbs. 

8 hrs. 

1-34 
56*38 lbs. 
39-72c.£:l 

52-7 



Januaiy 15, 
2nd day. 



8h. 10m. 

Sh. S5m. 

10 lbs. 

219* 

36' 

30-11 in. 

29'— 3&'» 
450_54« 

45° 
132 in. 
470 lbs. 
10 lbs. 

18* lbs. 

8*11)8. 
1-5 lbs, 

3533 lbs. 

8-84 lbs. 

11 -75 lbs. 

8 hrs. 



Januanr 16, 



3rd 



uanr ii 
rd &y. 






8h. 

8h. 20m. 

10 lbs. 

219" 

36" 

30-096 in. 

29*^—36" 

48'_52« 

40° 

72 in. 

408 lbs. 

12 lbs. 

40-62 

22 lbs. 

80-96 

7-141b8. 

1-5 lbs. 

3081 lbs. 

8 -79 lbs. 

10-2 lbs. 

81ir8. 

• • 

• • 

a • 
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Gbaiqola Coai^ 

\o certificate ; the coal having been sent up at the commencement of the investigation. — 
J. W. 

This coal is known as Ihe Graigola coal, and is obtained at Graigola, on the eastern side of 
the river Tawe, about six milt^s from Swansea, in tbe hamlet of Vnisymond, parialiof Cadnston 
juxta Neath. Il is workedby short work — by holing in the under coal, and in the face of the 
slips; the object being to get as gi-eat a proportion as possible of large coal. The seams are 
worked by level, and are about 5 feet 9 inchea in thickness, running very regular ; both the 
under and overlying strata being a hard and solid sandstone. The inclination is about 3 inches 
to the yard, or 1 in 12, with a north rise. The coal is describod as a free burning coal, with 
little smoke or sulphur. The current price is IOj. per ton for large hand-picked ; the small is 
3s. Gd. per ton. The principal markets are London, Mediterranean, Africa, Jamaica, and the 
various stations both at home and abroad. The coal appears to be used for making coke iu 
open pits, and when mixed with a proportion of bituminous coal, is well adapted for smelt- 
ing, &c. 

The coal is of a soft character, tolerably bright appearance, and apparently fibrous structure, 
the lines being olten inclined so as to form irregular cone-shaped masses, the general inclination 
being about 4j" to the plane of deposition. Irregular patches of a soft brown substance are 
seen generally along the line of ihe bedding, with thin layers of a shaley nature. In the 
sample sent, no pyrites were observed, and hut a very small quantity of whitish matter in the 
joinlings. 

Our remarks during the trials were, that the fire kindled easily and burnt well, though we 
had some trouble at fintt, owing to the small size of the coal. It had been very badly packed, 
and having been removed several times, its natural softness had caused il to separate into very 
small pieces. On the fire, the coal opens out well, but is apt to split into small pieces, whicn 
fall on the bars, and stop up the current of air, and, if moved, fall through to the ashpit. It 
seemed be^t to use pieces of a moderate size, and to leave them on the fire without much 
stoking. The ashes, cinder, and clinker were in considerable quantity, and of a very small size 
and reddish colour; the clinker buing mixed up with scoria and dirt of a friable description. 
In a common grate it burnt well, leaving but very little ash. 

Ghaioola Coal. 



I 



— 


J,n,.arj 18, 
iBt il*y. 


Joinuiry 19, 
'iDd day. 


Jaauiuj 20, 
■■ircl day. 


Fire lighted 


Bh. aOm. 


8h. 15m. 


8h. 10m. 


Steam up ... ■ 


9h. 20m. 


8h. 40m. 


8h. 30m. 


Weight of Wood used 


10 lbs. 


lOlba. 


10 lbs. 


InitwlTemperatureuf Water in boiler .... 


190° 


218° 


218° 


Terapi^ralure of Water in Tanks ..... 


34° 


36- 


36° 


Baronieier ......... 


30- 155 in. 


30 -215 in. 


30- tin. 


Estrctnes of esterual Thermometer .... 




3-2'~39' 


30°— 36" 


Eitrenies of internal Thermometer 


45°— ao- 


4&°— 5£° 


45°— 52° 


Dew-point 


3S'5 


41° 


42° 


Area of Diunper open ....... 


49 in. 


49 in. 


49 in. 


Weight of Coals consumed 


41(iibs. 


364 lb». 


354 Iba. 


Weight of Ashes left 


10 lbs. 


18 lbs. 


2! lbs. 


Per ccntage of comhufitihle matter in Aahes 


32-99 


37-96 


51-64 


Weight of Cinder left 


17 lbs. 


17 lbs. 


17 lbs. 


Per cenlage of corabuBlible matter in Cinder 


60 -57 


38-66 


39-74 


Weight ofClinker in Cinder 


S-Slbs. 


6 lbs. 


3 lbs. 


Average weight of Soot in Flues 


r 25 lbs. 


1-25 lbs. 


1 "is lbs. 




46-24 lbs. 








3204 lbs. 


2958 lbs. 


2835 lbs. 


Weight of Water evaporaied from iW by 1 lb. of Coal 


9-2UU. 


9-47 lbs. 


9-3 lbs. 


Weight of Coal per hour for 1 square fool of graie surface . 


10-4 lbs. 


9 -libs. 


8 -85 lbs. 


Duration of Eiperiment 


Shrs. 


6hra. 


Shrs 


Specific gtavily of Coal ...... 


1-3 






Mean wei^tht of cubic fool of Coal 


60-16 lbs. 






Economic weight or space occupied by 1 ton 


37-23c.f. 


'.'. 




Cohesive power of Coal ....... 


49-3 


.. 





Pare End Coals, Ltdkey, 

I hereby certify that the 10 casks and boxes, marked Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

contain a fair sample of the best Park End coals, which were mined specially for the' 

service of the "Admiralty Coals Investigation." — Tbouas Nicholson, Occtivi/inq 

Tenantof the Park End CoUicnj. 

This coal is known as the Park End High Delf or Lowry Vein, and is obtained at Park 

End, Tiear Lydney, in the Forest of Dean. The vein is generally regular, and about three 

feet diick, and is worked long work, as in the thin veins of the Staffordshire coal-field. The 

overlying andsubjacentstrata are of iheusual kind of shale. Tile dip varies from G i( 

2 feet in the yard, or from 1 in 6 to 2 in 3. The coal w described to ba " ol *.\Tfte 

cbaracler of great strength and durability." The tUaUnce ttomt'&e^\'^-^\n^v**-i^'^^'°**1>' 
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five miles. The current price in summer is lOs. per ton, in winter 11^., free on board, and the 
principal markets are in Ireland, Cornwall, Cheltenham, and the manuracturing districts of 
Gloucestershire and Bridgewater. 

The coal forwarded for investigation Iiad a very hard and compact structure, with a clean 
and bright fracture, and contained iron pyrites in very large quarntities in every joint, even 
when broken down into the smallest sized pieces. It also contained to a considerable extent 
the white substance found in many of the other samples of coals sent to us. The bedding was 
very regular and well defined, along the planes of which the coal readily separated. The 
jointings appeared to be at right angles to the plane of deposition, where we usually found 
thin layers of a brown, soft, and silky substance, similar to that seen in other samples. 

We remarked during the trials that the coal kindled easily, but that it made a very dirty 
smoky fire, which at the ordinary working draught caused immense volumes of dense smoke to 
appear at the chimney top. When the draught was increased the fire became clearer, but then 
the rush of smoke swept the loose soot from the flues and chimney, and carried it out in large 
flakes from the chimney top. If the draught was lessened, the fire would hardly burn, and on 
opening the doors the whole place was instantly filled with the loose ashes and smoke forced 
out from the fire. The cinders, ashes, and clinker were of a light weight and clean ; the 
clinker contained much scoria, some of it quite vitrified. A palpable smell of sulph. hydrogen 
was perceived when the opening of the fire-doors caused the smoke to be driven into the boiler- 
house. 

Lydney Park End Coal. 



Fire lighted • • • • • 

Steam up • • . • • • 

Weight of Wood used . , . • 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanks 

Barometer • • . • • • 

Extremes of external Theraiometer . 

Extremes of internal Thermometer 

Dew-point •..••• 

Area of Damper open .... 

Weight of Goals consumed 

Weight of Ashes left . • . . 

Per centage of combustible matter in Ashes 

Weight of Cinder left .... 

Per centage of combustible matter in Cinder 

Weight of Clinker in Cinder . 

Average Weight of Soot in Flues 

Per centage of combustible matter in Soot . 

Weight of Water evaporated . 

Weight of Water evaporated from 212" by 1 lb. of coal . 

Weight of Coals per hour for 1 square foot of grate surface 

Duration of Experiment .... 

Specific gravity of Coal .... 

Mean Weight of cubic foot of Coal . 

Economic weight or space occupied by I ton 

Cohesive power of Coal .... 



January 21, 
Ivtday. 






8h. 30m. 
8h. 50m. 

10 lbs. 

217" 

34" 

29*96 in. 

32'— 36" 

44"— 52* 

41" 

144 in. 
478 lbs. 

5 lbs. 

31-14 

9 lbs. 

55-19 
3-6 lbs. 
I - 25 lbs. 

35 15 
3673 lbs. 
8 99 lbs. 
11 -95 lbs. 

8 lirs. 

1-283 

54-44 lbs. 

4ri4c.f. 

55 



January 22, 
2nd day. 



8h. 15m. 
8h. 30m. 

10 lbs. 

219* 

38" 

29 824 in. 
35»_43o 

47'— 55* 
45" 

112 in. 
441 lbs. 

4 lbs. 

37 52 

12 lbs. 

19-23 
4-6 lbs. 
1 • 25 Iba. 

• • 

3286 lbs. 

8-6611)8. 

11-0-2 lbs. 

8 hrs. 



January 23, 
3rd. day. 



7h. 55m. 
8h. 15m. 

10 lbs. 

219* 

39** 

29 -674 in. 

32«--42* 

45'— 57* 

47* 

112in. 
451 lbs. 

7 lbs. 
31-82 

18 lbs. 
49-26 
7 • 8 lbs. 
1 - 25 lbs. 

3081 lbs. 

7 • 93 lbs. 

1 1 • 27 lbs. 

8 hrs. 



Pentrepoth Coal. 

I hereby certify that the three casks, marked No. 2, contain a fair sample of the Pen- 
trepoth coals, which were mined specially for the service of the *' Admiralty Coals' 
Investigation.** — J. E. Morricb, Agent for the Swansea Coal Company. 

• 

This coal is generally called the 4 feet or Church Pit Vein, and is situate near Morriston^ 
in the parish of Llangavelach. The vein runs about 4 feet thick, but is very irregular, and is 
worked at a depth from the surface of about 66 feet. The underlying stratum is soft cliff, 
with hard cliff over the beds. The dip is 6 inches in the yard, or 1 in 6, with a northerly 
direction. The ooal is called free burning, and the current price at the copper works in 
Swansea, where alone it appears to be used, is about 44s. per 1 1 tons, or 4s, per ton. The 
distance of the colliery from the port is 3^ miles. 

The sample of this coal sent appear^ to have been badly packed, as the coal, being soft, 
was broken up into very small pieces. It appeared to be of a bright fibrous structure, but 
not so distinctly so as many other sorts sent up to us for invesUgation : the peculiar cone- 
shaped form being however well defined. The coal was of a very soft character, containing 
thin laminn of a very bright coal, somewhat firmer in structure. In the bedding a dark- 
brown soft substance was found> but otherwise the body of the coal was very clean, and free 
both from pyrites and the white substance so frequently met with. 

Our remarks during the trials are, that the Pentrepoth coal burnt with great difficulty, unless 
a deep fire is kept up, and the charge tontinually thrown on the top of the fire in very small 
quantities at a time. Little or no smoke was given off, and a very high local temperature 
was produced by the combustion of the large quantity of coal on the fire bars. The same 
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scintillations were seen Ihroughoiit ihe the trials, aswiih the Pontrefelin coal,aml also (he same 
hissing noise while burning. More wood was necessary to light up with than usual, Tho 
sshes, cinders, and Boot, were also in large proportions, lho\igh much of the lalter was blown 
away while raking out the flues. 

PONTREPOTH COAL. 



I 
I 



Pire lighted 

Steam up . . • • ■ • 

Weight of Wood used .... 

Initial Temperature of Water in Boiler 
Tcmpcralure of Water in Tanks 
Barometer ...... 

ExtremcBof external Thermometer . 
ExtremeB of internal Thermometer . 
Dew-point ...... 

Area of Damper open .... 

Weight of CoaU consumed . . • 

Weight of Ashes left .... 

Per centage of comhustible matter in Ashes 
Weight of Cinder left .... 

Per centage of combugtible matter in Cinder 

Weight of Clinker in Cinder . 

Average weight of Soot in Flues 

Per centase of combustible matter in Soot . 

Weight of Water eraporated . 

Weight of Water evaporated from 212* by 1 lb. of Coal 

Weight of Coals per hour for 1 square foot of grate lurface 

Duration of Experiment .... 

Specific gravity of Coal .... 

Mean weight of Cubic foot of Coal 
Economic weight or space occupied by 1 tun 
Cohesive power of Coal .... 



9h. 50m, 

15 lbs. 
185° 



43' 
126 in. 
351 lbs. 
13 lU, 
3T-75 
27 lbs. 
49-94 

I4'25lbi. 

1-125 lbs. 
48-63 

2463 lbs. 
8-3lbs. 

8*92 Ibi. 



8h. 15m. 
9hrs. 
ISIba. 



315 lbs. 

8 lbs. 

38-97 

22 lbs. 

52-28 
10- 5 Ibi. 
1-125 lbs 

2758 lbs. 
8 -72 lbs. 
9-37 lbs. 
6hrs. 



8h. 15m, 
8h. 45m. 

15lbt. 

216* 

45* 

29-47 in. 

43*— 47' 

52'— 59* 

47° 

56 in. 

319 Iba. 

I I lbs. 

38-78 

25 lbs. 

39-67 
12 9 lbs. 
ri2blba. 

253V Iba. 

9-14 lbs. 

7 -27 lbs. 

Shrs. 



CwM Frood Rock Vein. 

I hereby certify that the three casks, marked C.R.V.S.,conlain a fair sample of the Cwm 
Prood Rock Vein steam coals, which were mined specially for llie service of the 
"Admiralty Coals Investigations." — Thomas Black. 

This coal is obtained at Cwm Frood near to the works of the Varteg Iron Company. The 
tein runs from 5 to 6 feet in tliickness. is very regular, and is worked m stalls and pillars at a 
depth of 270 to 300 feet from the surface. The strata in which it lies are clunch coal, iron- 
faone, clay-coal, fire-clay, and rock ; the dip being about 3^ inches in the yard, and in a 
Westerly direction. The colliery is about 15 miles from Newport, the port at which it is 
shipped. The principal markets are, the Brazils, East and West Indies, Africa, and tlie 
Government contracts, in which it was admitted about four years ago. The price current is 
9j. Gd. per ton. 

The general appearance of this coal was dull, with iridescent plates of iron pyrites and opake 
white plates on its surface. In the planes of deposition or bedding, a dull brown matter of a 
son pulverulent character, containing small while particles, was seen in some quantity. The 
coal was of a much harder structure than most others that we have had from the South Wales 
basin, and had a very irregular fracture, though with a great tendency to separate into small 
rectangular masses. It appeared to be made up of layers of shaly matter, alternating with 
thin layers of bright coal, and split up easily, though irregularly, along the planes of deposition. 
Large quantities, both of pyrites and white substance, were found disseminated through the 
entire mass, showing themselves chiefly in the jointings. 

Our remarks during the experiments were only, that the fire appeared dirty and smoky, and 
that at times large quantities of smoke were seen from the chimney, and that a large propor- 
tion of soot was obtained from the flues of a very dark colour and very light weight. 

Cwm Prood Rock Vein. 





JsDaary 28, 


January 29. 


JanQarr 80 






and daj. 


aril dsy. 


Fire lighted 


Sb. 40m. 


8h. 15m. 


8h. 15ra. 


Steam up 










9h. 10m. 


8h. 35ni. 




Weight of Wood used . 










10 lbs. 


10 lbs. 


10 lbs. 


Initial Temperature of Water in Boiler 










214- 


217" 


216° 


Temperatwe of Water in Tanka . 










46' 


46° 


39° 


Barometer 










29- 152 in. 


29-414 in. 


29-5* in. 


Extremes of external Thermometer . 










43*— 47* 


35°-^3" 


29*--Ml* 


Extremes of internal Thermometer . 










52*— aff 


I W— V\* 


\ ^R^— ■^«c 
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Cwm Frood Rock Vein — continued. 



« 




January 29, 


JtamarwZO, 
SrdfUy. 




— 


Ittday. 


2nd day. 


Dew-point ••••••••. 


45 -S' 


44-5' 


45- 5* 


Area of Damper open ..... 






• . 




• a 


Weight of Coals consiuned • • . . 






333 )bs. 


340 lbs. 


374 lbs. 


Weight of Ashes left 






7 • lbs. 


7- lbs. 


9- lbs. 


Per centage of combustible matter in Ashes 






46-27 


38-9 


27-45 


Weight of Cinders left 


1 « 




18 lbs. 


l&lbs. 


21Ib«. 


Per centage of combustible matter in Cinder 






17-72 


32-89 


35*64 


Weight of Clinker in Cinder . . • . 






4-8 lbs. 


5- lbs. 


8*U». 


Average weight of Soot in Flues 






1-3 lbs. 


1-3 lbs. 


l*3lbs. 


Per centage of combustible matter in Soot • • . 






52-41 


• . 


• . 


Weight ol Water evaporated . ... 






2479 lbs. 


2571 lbs. 


2E12lfa8. 


Weight of Water evaporated from 2128 by 1 lb. of Coal 




8*63 lbs. 


8. 73 lbs. 


8-75 Iba. 


Weight of Coals per hour for 1 square foot of grate surface . 




8 -32 lbs. 


8 ' 5 lbs. 


9<35lba. 


Duration of Experiment . . 




8 hrs. 


8 hrs. 


Sbn. 


Specific gravity of Coal • . • . 


1 < 




1-255 


. • 


• • 


Me m weight of cubic foot of Coal • . • . 


1 




55-27 lbs. 


• . 


• • 


Economic weight or space occupied by 1 ton 


• « 




40-52 c.f. 


• • 


• • 


Cohesive power of Coal . . . . . • < 




72-5 


• . 


• • 


•J 

Akthracitb. 








• 



This coal was forwarded to London at the commencement of the investigation^ and before 
any distinct plans of operation were decided upon ; consequently no certificate 
furnished with it. — J.W. 



This coal is obtained in the parish of Llanguicke, in the county of Glamorgan^ and is known 
by the name of the Brass Vein of the Cwmllynfell Colliery. It is worked at a depth of 318 
feet from the surface^ the galleries extending fbr some distance to the crop of the vein, the 
stalls most to the rise being about 226 feet front the surface. It is called a 4-feet vein, and 
is about 3 feet IQ inches in thickness, and very reguliar. The dip in general is from 5 to 6 
inches in the yard, and in a southerly direction ; however^ there are several pans and saddles 
which at intervals change the inclination and direction. There is also one extensive fault 
running nearly north and south. The overlying and subjacent strata appear to be argillace- 
ous shales^ interspersed with other veins of coal, and several veins of iron-stone and fire-clay. 

The character of the coal is anthracite, and it is chiefly used in the bop and malt districts of 
England ; the small coal is used al&o for lime-bui;ning. The colliery is about 16 miles from 
the port of Swansea, where the current price is 12?. to IS^. per ton for the large, and 5s. to 6s, 
per ton for the small. There appear to be several other veins of anthracite coal in the nugb- 
bourhood. This vein is liked best for the malt and hop-kilns, though a 6'feet vein, called.tjbe 
Big Vein, and a 3-feet vein, called tlie Little Vein, are most preferred for iron-smelting. This 
^ Brass Vein** takes its name from a vein of pyrites, ^ to 3 inches thick^ which runs through 
it ; the coal in its immediate vicinity is considered by the colliers to be brighter, harder, and 
purer than any other portion of the vein. 

This anthracite co^ has a bright appearance, with a shining irregular fracture ; the beddipg 
is tolerably well defined, with layers of a soil brown substance at a considerable distance from 
each other. It breaks with a semi-vitreous fracture into irregular very brittle masses. Although 
the structure of the coal is hard, still, from its brittle character, it is without difficulty brokm 
up into small pieces. 

We remarked on the first day*s trial, that it was with great difficulty that we got the coal 
sufficiently kindled to get the steam up, nearly tluree hours intervening between the time of 
lighting up and that of getting up the steam ; We therefore found it necessary on the following 
days to increase our quantity of wood, and also to use a given weight of another description of 
coal, in order to obtain that temperature which the anthracite appears to require before it will 
enter into combustion. When once that takes place, the heat given off is intense, and the fire 
is very readily sustained. It is very advisable to supply the coal in small pieces, about the 
size of an egg, and gradually to raise their temperature by throwing them on the dead plate 
first, and thence on to the fire ; by such means we materially prevent that splitting into small 
pieces, which the sudden application of a great heat is sure to occasion in all coal of the same 
structural composition as the anthracites. The quantities of cinders and ashes were larger 
than with many other coals; they were of very small size, and both contained, when 
broken up and examined, varying proportions of pure and unaltered coal surrounded by the 
burnt mass. The clinker was very small in quanti^, and in very small and very hard pieces. 
The fire kept burning for an unusually long time after the firing had ceased, as seen by the 
working sheet for the first day's trial; we- left off charging- at 5h. 45m. ; the steam, however^ 
was blowing off up to 10 p. m., andthe fire remained in up to lOh. 45m. 
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Anthracite. 



Fire lighted 

Steam up • . • • • • 

Weight of Wood u»ed .... 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanks 

Barometer . . • • • 

Extremes of external Thermometer . 

Extremes of internal Thermometer . 

Dew-p»int • • . • . 

At ea of Damper open .... 

Weight of Coals consumed 

Weight of Ashes left .... 

Percentage of combustible matter in Ashes 

Weight of Cinder left .... 

Per centajie of combustible matter in Cinder 

Weight of Clinker in Cinder . 

Average weight of Soot in Fines . • 

Per centage of combustible matter in Soot 

Weight of Water evaporated . 

Weight of Water evaporated from 212^ by 1 lb. of Coal 

Weiglit of Coals per hour for 1 square foot of grate surface 

'Duration of Experiment 

Specific gravity of Coal 

Mean weight of cubic foot of Coal • • 

Economic weight or space occupied by 1 ton 

Cohesive power of Coal • 



February 1, | Febraary 2, 
Ut day. I 2nd day. 



8h. 40m. 
llh. 15m. 

10 lbs. 

18(r 

29 • 57 in. 

45—50* 

4(r*5 

56 in. 
363 lbs. 

8 lbs. 

22-65 

18 lbs. 

44-66 

None. 

lib. 

42-82 
2734 lbs, 

9*19 
9 07 lbs. 

8 hrs. 

1-375 
^ 58-25 
38-45 c.f. 

68-5 



8. 45m. 
9h. 45m. 

15 lbs. 

214* 

40" 

29 -87 in. 

31 — 3* 

45— 51* 

40"*5 

56 in. 
336 lbs. 

19 lbs. 

28-57 

23 lbs. 

30-07 

Ub. 

30241bs. 

9-74 

6-4 lbs. 

8 hrs. 



February 8, 
3rd day. 






9h. 

lOh. 40m. 

10 lbs. 

189* 

Qeo 

29 -65 in. 

. . 

43—50* 

38* 

56 in. 

340 Ibe. 

10 lbs. 

49-14 

18 lbs. 

37-13 

lib. 

28571b8. 

9*46 
8 -49 lbs. 

8 hrs. 

• • 



. . 



CwM Nantt-Gros. 

No certificate has been received respecting these coals.— J, W. 

The sample of coal sent up for the trials was of a softish character, the bedding weli- 
defined, with laminas of shaly matter^ varying in thickness^ and of great hardness^ with 
irregular plates of a brownish-black substance of a soil and silky appearance. The general 
stnictiire of the coal was very irregular^ and large quantities of pyriteti of a light colour were 
perceptible throughout the mass, together with a smaller quantity of a white substance, like 
that met with in several of the other coals, but not in such large and flat plates. 

The coal broke up easily into smaU pieces ; it kindlefd readily, and seemed to coke well upon 
the dead plate, making rather a smoky fire, which, however, by careful stoking and 
regulation of draught, did not appear at the chimney top as smoke. No other remarks were 
made during the experiments. 

CwM Nantt-Gros. 



Fire lighted . • . . • 

Steam up . • 

Weight of Wood used .... 
Initial Temperature of Water in Boiler 
Temperature of Water in Tanks 
Barometer ...••. 
Extremesof external Thermometer . 
Extremes of internal Thermometer . 
Dew'point ....•• 
Area of Damper open .... 
Weight of Coals consumed 
Weight of Ashes left .... 
Per centage of combustible matter in Ashes 
Wicight of Cinder left .... 
Per centage of combustible matter in Cinder 
Weight of CUnker in Cinder . 
Average weight of Soot in Flues 
Per centage of combustible matter in Soot . 
Weight of Water evaporated . • 

Weight of Water evaporated from 21"* by 1 lb. of Coal 
Weight of Coals per hour for 1 square foot of grate surface 
DuMSion of Eipainient 

Coal 

ibolofCoal • 

■Nseupied by ] ton 




February 4, 
lit day. 



\ 



8h. 15m. 

8h. 45m. 

10 lbs. 

183" 

36* 

30-20 in. 

32— 35* 

43— 51* 
42*"5 
84 in. 

414 lbs. 

7 lbs. 
18 

13 lbs. 

30-51 
4-11 lbs. 
1-56 lbs. 

39-45 
2853 lbs. 
8 -38 lbs. 
10 -34 lbs. 

8 hrs. 
1-28 

56- lbs. 

40*c.f. 

5S*n 



February 5, 
2nd day. 



8h. 15m. 
8h. 40m. 

10 lbs. 

21 5' 

37* 

30- 16 in. 

29— 40« 

45— 53* 

43» 
12-6 in. 
369 lbs. 

6 lbs. 

11-71 

12 lbs. 

36 25 
4- 3 lbs. 
1-56 lbs. 



• • 



2734 lbs. 

8-65 lbs. 

9 -24 lbs. 

8 hrs. 



\ 






February 6, 
3rd day. 



8h. 15m. 
8h. 40m. 

10 lbs. 

216* 

43* 

29-68 in. 

38— 43* 

49— 57* 

48** -5 
84- in. 
370 lbs. 

7 lbs. 
21-78 

13 lbs. 

3i-09 
3 -8 lbs. 
1-56 lbs. 



. • 



2605 lbs. 

8 -23 lbs. 

9 '24 lbs. 

8 hrs. 






\ 
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APPENDIX TO FIRST REPORT ON THE COALS 



Wtlam*8 Patent Fuel. 

This patent fuel was purchased of the company from the stock with which the market 
was at the time supplied, and therefore no certificate was required. — J. W. 

It is made and sold in blocks, weighing about 13 lbs. each, of an oblong rectangular shapes 
bdng 12'' X 6'' X 5'^ The charge-lx>x, used for taking the economic weignt of a cubic foot of 
coal, not being adapted for these blocks, we took 24 of them, and built them up so as to 
form a parallelepiped 24" X 2(y' X 18", and then found it to weigh 329 lbs., which gives 
^ =65*8 lbs. per cubic foot. The blocks, when broken, show an irregular fracture, and 
Appear to be composed of small pieces of coal forcibly compressed and cemented together by 
Some bituminous substance, giving off a strong odour of mineral pitch when heat is applied to 
them. 

Our remarks during the trials show, that tlie fire was readily kindled and steam quickly got 
up,, but much smoke always appeared in the fire, though with a slow draught, but little was 
seen from the chimney. The fuel swells up on the fire, and separates from tne mass in large 
flakes, which are readily burnt, leaving a fresh surface for the action of the fire. 

The proportions of cinders, ashes, and clinkers were considerable ; the ashes having a reddish 
colour, containing much very small clinkers. The soot also was in large quantities^ and no 
doubt with a quicker draught would have produced much smoke. 



Wylam's Patent Fuel. 



Fire lighted •••••• 

Steam up • •••••• 

Weight of Wood used . . . . . 

Initial Temperature of Water in Bjilert . • 
Temperature of Water in Tanks • • • 
Barometer ••••••• 

Extremes of external Thermometer • 

Extremes of internal Thermometer • • • 

Dew-point ••.•••• 

Area of Damper open • • • • • 

Weight of Coals consumed • » . • 

Weight of Ashes left . • . • • 

Per centage of combustible matter in Ashes • 
Weight of Cinder left • • . . » 
Per centage of combustible matter in Cinder 
Weight of Clinker in Cinder • . • • 

Average weight of Soot in Flues 
Per centage of combustible matter in Soot • 
Weight of Water evaporated .... 

Weight of Water evaporated from 212* by 1 lb. of Coal 
Weight of Coals per hour for 1 square foot of grate surface 
Duration of Experiment • • • . • 

Specific gravity of Coal • • • , • 

Mean weight of cubic foot of Coal . 
Economic weight or space occupied by 1 ton 
Cohesive power of Coal. • • • • 



February 11, 
Ivtday. 



8hrs. 
9hr8. 
10 lbs. 

leo* 

33* 

29-77 in. 

4(y— 47* 

89* -5 

140 in. 

418 lbs. 

7*5 lbs. 
87-32 
19 lbs. 
44-58 

ll'Hlbs. 

1-37 lbs. 
43-73 

2853 lbs. 

8 -76 lbs. 

10-2 lbs. 
8 hrs. 
1-10 

65 -08 lbs. 

34-41 c.f. 

70- 



February 12, 
2nd day. 



8h. 10m. 

8h. dOm. 

lOlbs.] 

214* 

34" 

29-92 in. 

13*— "31 

39*— 47" 

37" 

84 in. 

330 lbs. 

8 lbs. 
25-52 
15 lbs. 
55-57 

9 lbs. 
37 lbs. 



Fabnuttjr 1% 
3rd day. 



1 



. • 



2660 lbs. 

9 '04 lbs. 

8- 24 lbs. 

8 hrs. 



• • 






8h. lOm. 
Sh. SSni. 

10 lbs. 

214^ 

34* 

30 -07 in. 

2V—30r 

39'— 41* 

44* 

84 in. 
380 lbs. 
10-5 lbs. 
32-41 

nibs. 

42-31 

10 lbs. 
1-37 lbs. 



. • 



2894 lbs. 

8-97 lbs. 

9- 48 lbs. 

8 hrs. 






Grakobmouth Coals. 

I hereby certify that the 3 casks, addressed •' John Wilson, Esq., College, Civil Engi* 
neers. Putney," contain a fair sample of the Grangemouth Coal Company's Main 
Coals, which were mined specially for the service of the " Admiralty Coals Investiga- 
tion." — Geo. G. Mack ay. Manager. 

This coal is called the main coal, or Carronhall splint, and is mined in the parish of Both- 
kennar, half a mile from Grangemouth. It is worked long-wall, at a depth of 2704feet 
from the surface, and varies from 3 feet to 3 feet 4 inches in thickness. The dip of the 
bedding is from 1 in 10 to 1 in 12, and the subjacent and overlying strata are composed of 
shale, faike,or laminated sand stone, coal, fire-clay, and sand-stone. The character given of the 
coal is, '' that it is composed chiefly of splint, with a portion of cherry or cubical coal on the 
top ; that it burns with an intense heat without caking ; that it is free from sulphur, and 
leaves a light-coloured ash." The distance from the port, Grangemouth, is half a mile, and 
the current price is 9*. per ton. The principal markets are the Baltic and France for steam 
purposes, and the neighbouring districts for iron -smelting, &c. 

Ihe sample of coal sent us was from the main coal, south working of the Grangemouth 
Colliery ; it is a coal of a dull appearance, and so hard as to require a sledge-hammer to 
break it up, but splits readily in the direction of the bedding. Across that line, the fracture 
is very irregular ; it contains large quantities of a very hard shaly matter, varying in thick* 
ness up to 3 and 4 inches, and sometimes intermixed with thin laminee of bright black coal; 
the shaly matter burns and leaves a dense whitish residuum. The coal ia appearance shows 
oat little pyrites, but numerous plates of a white substance, of a greater thickness than his 
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been observed in any other coal ; it always contains a considerable quantily of the soft friable 

substance which gives such a curious silk-like play to reflected light. 

Our remarks during ihe trials would show that it lights up readily, and although it makes 

a smoky fire, still but little smoke was seen escaping from the chimney, save when the 
Ldrau^ht was altered at the time of firing. The pure coal swells and breaks up well on the 
^fire, but the shaly matter splits and flies on the application of beat. On the first day of the 

trials, towards the latter part of the day, on the ashpit being opened, a large quantity of 

flame and smoke was forced down through the fire-bars, escaping out of Ihe ashpit-door inio 

the boiler-house ; thisoncurred twice the same day, but not on either of Ihe subsequent days. 

The ashes were very small, like dust, and of a whitish colour, the cinders and clinker were 

also of the same colour. 



Gbangemouth Coal. 










Fel.ru.ry 15, 


Fibruiry 16, 


February 17, 




l.t d»y. 


2nd day. 


3td day. 


Fire Mted 


eh. 40m. 


8h. 


8h. lOm 


Steam up .,,...,. . 


ah. 1 5m. 


8h. 25m. 


8h. 35m. 


Weight of Wood used 


lOlbs. 


10 lbs. 


10 lbs. 


InitialTemperatoreof Water in Boiler .... 


191* 


216° 


216' 


Temperature of Water in Tanks 


43° 


43° 


44° 


Baroiiieler 


29 -43 in. 


29-S4in. 


29-95 in. 


Extremes of externalThermomeler 




3r— 45° 


43=— 47° 


Eitremcs of internal Thermometer . , . . , 


io°—bB° 


46*— 58° 


.^■2'— 61- 


Dew-point 


SO" 


48° 


52" 


Area of Damper open . . ..... 


140 in. 


84 in. 


84 in. 


Weight of Coals consumed 


443 IbB. 


386 ibs. 


402 lbs. 


Weight of Ashes left 


8 lbs. 


7 lbs. 


9 lbs. 


Per ceiitaj-e of combustible matter in Ashes 


45-45 


14 


3405 


Weight of Cinder left 


12 lbs. 


11 lbs. 


121b«. 


Per centBge of combustible mailer in Cinder 


46-22 


63-4 


41-66 


Weight ofClinker in Cinder 


3- 14 lbs. 


4 lbs. 


2 lbs. 


Average Wright of Soot In Flues ..... 


l-9lb. 


1-9 lb. 


19 lb. 


Per centage of combustible mntler in Snot . 


46-43 






Weight of Water evaporated 


2851 lbs. 


239Vlba. 


253b"lbH. 


Weight of Water evaporaieil from 212° by lib. of Coal . 


7 -12 lbs. 


7 -2 lbs. 


7-29 lbs. 


Weight of Coals per hour for 1 square foot of grate surbce . 


11 -07 lbs. 


9-63 lbs. 


10 -03 lbs. 


Duration of Experimpnl . ...... 


Shrs. 


8hrs. 


Shrs. 


Specific gravity of Coal 


1-29 






Meanweightofiubic foot of Coal 


54 -25 lbs. 






Economic weight or space occupied by I Ion 


40-13 c.f. 






Cohesive power of Coal 


69- T 







Broohbill Coals. 

I hereby certify that the ten boxes, marked Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, contain a 

fair sample of the Broomhill Colliery coals, which were mined specially for the service 

of the " Admiralty Coals Investigation." — Francis Cahr, Manager. 

This colliery is situate at Broomhill, on the Chevington estate of the Earl Grey, and lies 

about 24 miles N.N'.K. from Newcastle, 9 milesN.N.E. from Morpeth, 9i miles S.S.E. frotn 

Alnwick, and 3 miles S. from Warkworth, which is the port at which the coal is shipped. 

There are two workable pits : the one now in work is called the " Low Main Coal Seam," 

which is worked at a depth of 204 feet from the surface, and averages about 5 feet 10 inches in 

thickness, all clean coal, save a thin piece of splint coal at the top of the seam. It is worked 

'' board and pillar,*' in conlradistinction from " long work." The dip is about 1 in 1"2, or 

4}°, and runs about S. 44° E. The overlying strata appear lo be clay, an argillaceous blue 

atone, and a grey coloured saiid-stone, very strong and hard, which is also continued underneath 

thepresent workings. 

The character of the coal given is, ** bituminous, open buniing, leaves little earthy residue, 
isa prime steam coal, being of a very quick and intense heating power." The current price is 
3>. 4d. per ton at the pit, the sale at present being confined to the neighbouring markets. In 
the general remarks it is stated, " That theestenloflhe coal field is estimated at 5000 acres: 
that there are two other good marketable seams, the High Main Seam, 4 feet 9 inches thick, 
at a depth of 102 feet, and the Yard Coal Seam, 3 feet 2 inches thick, at a depth of 246 feet, all 
running parallel to each other over a great part of the said area. There is scarcely any fire- 
damp or carb. hydrogen." 

The sample of Broomhill coal sent up for examination showed tliat llie coal was of a very 
hard description, but readily sphtiiiig in the planes of deposition. The structure of the coal 
varied considerably; hard thin plates of very bright black coal, having, when broken, somo- 
rhat of a conchoidal fracture, alternating with hard dull-looking shaly lamina-, and patches 
if soft friable material, having the silky appearance so often obser\-ed. Tliere appeared to 
le a very considerable quantity of pyrites in the jointings, which, though in thickness con- 
siderable enough to show distinct crystals, did not appear to exist disseminated through the 
entire mass. Small patches of while matter were also seen in detached plates. '' 
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APPENDIX IV) FIRST REPORT ON THE COALS 



Ow renarlu during the experiments are, that this coal lights up fery leadily, burns briskly, 
with a erackline noise, and makes a very dirty fire, with a dull flame ; yet, wh^ the draugot 
is well arranged, but litde smoke escaped from the chimney. The ashes and cindeis were of 
a whitish colour, and the clinkers left in yery small pieces. 

Broom HILL Coal. 



Fire lighted 

Stfsm ap • • • • . 

Weight of Wood used . 
fnftiai Temperature of Water in Boiler 
Temperature of Water in Tanks 
Barofneier • • • • • 

Extremes of external Themiometer • 
Extremes of iDteroal Thermometer . . 

IVir-point 

Area of Damper open 

Weight of Coals consumed 

Weight of A §hes left . • . 

Per centaife of combustible matter in Ashes 

Weight of Cinder left 

Per centage of combustible matter in Cinder 

Weight of Clinker in Cinder • 

Average Weight of Soot in flues 

Per centage of combustible matter in Soojt 

Weight of Water evaporated . 

Weight of Water evaporated from 212^ by 1 lb of Coal 

Weig^ o( Coals per hour for 1 square foot of grate surface 

Duration of Experiment. 

Specific gravity of Coal • • . • 

Mean weight of cubic foot of Coal . 

Economic weight or space occupied by 1 ^n 

Cohesive power of C<»al . . • • 



March 1, 
1st day. 



8b. 

8h. 45m. 

10 lbs. 

irr 

36- 
S0-37in. 

• . 
43*— '50 

40*' 
140 in. 
520 lbs. 
5 lbs. 
38*56 
7lbt. 
48*21 
3-6 lbs. 
' 2 lbs. 
55-45 
3017 lbs. 
8- 55 lbs. 
10 '83 lbs. 
8 hrs. 
1*25 
52*5 lbs. 
42-67 c.f. 
65-7 



Maich2, 
2iidiUj. 



.8h. 15m. 
8h. 55m. 
10 lbs. 
216* 
38* 
30 -54 in. 
32*--38* 
47*— 55* 
42*-5 
84 in. 
360 lbs. 
6 lbs. 

69-9 

6 lbs. 

38-43 

• 75 lbs. 

2 lbs. 

2326]bs. 
9*02 lbs. 

7 -5 lbs. 
8 hrs. 

• . 



lUfchd, 
3cdday. 



8h. 
8h. 40m. 
10 lbs. 
163* 
42* 
30-32 in. 
39*— 4r 
48*— 53* 
43* 
84 in. 
432 lbs. 
5 -5 lbs. 
59-97 
6 lbs. 
49-94 
None. 
2 lbs. 



• • 



2519 lbs. 

8-71b8. 

9- lbs.' 

8 hrs. 



• • 
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Besolven Coals. 

We hereby ceilify that the two casks^ marked John Wilson, Esq., contain a fair sample 
of the Kesolven Steam Coals, which weVe mined specially for the service of the 
*' Admiralty Coals Investigation." — Jevons and Wood, Affents to J, W. Lyon, Esq. 

This coal is known as the Garrylwyd Seam, and is obtained in the Resolven Wood, in the 
Vale of Neath. It is worked by level, cross headings and stalls, at a distance from the surface 
of 600 feet. The dip or inclination is 3 inches in the yard, or 1 in 12, with a westerly direction; 
the thickness of the seam being 2 feet 6 inches, and rather irregular. The price current is 10^. 

!>er ton ; the principal markets being the Government depdts. The colliery is about 9 miles 
rom the port of Neath. 

'^ThiR sample of coal is very sod, has rather a dull appearance, and breaks up with a very 
irreflfular fracture. In many places the structure is distinctly fibrous, and in a few instances 
the lines tend towards a point assuming a conical form. Where the fibrous structure is well 
shown, the coal resembles good iron cut across the grain; the cross section often showing 
circular tables having a brilliant lustre. The bedding is well defined by the brown matter so 
often met with in coals ; but there appears to be a much greater tendency to break in direc- 
tions inclined to the bedding than parallel to it. The coal is readily broken up into irregular 
oblique rhombs, and the exposed surfaces contain a considerable quantity of white matter, 
together with a smaller quantity of pyrites. 

During the trials, we found that the coal kindled readily, caking slightly on the dead plate; 
on the fire it swelled up and soon split, making a strong open fire. The fire was throughout 
very clear, and only a small quantity of reddish brown smoke was seen occasionally at the 
chimney top. The ashes and cinders left were in small quantities, well burnt, and of a 
whitish appearance. The soot found in the flue was very heavy, and of a light colour, owing 
to small ashy matter having been carried over and mixed with it 

Resolven Coal. 



Fire lighted .... 

Steam up • 

Weight of Wood used . 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanks 

Barometer • • • . 



March 15, 
Ist day. 



llh.45m. 

12h. 45m. 

10 lbs. 

160» 

47* 

3a*2S in. 



March 16, 
2Dd day. 



8 h. 15m. 

8h. 30m. 

10 lbs. 

218* 

44* 

29*9 in. 



March 17, 
3rd day. 



8h. 15m. 

8h. dOm. 

10 lbs. 

2ir 

470 
29 -83 in. 



SUITED TO THE STEAM NAVY. 











HaichlS, 


Jfaich 16, 


March 17, 







Irtday." 


2«Jd.y.' 


aid day. 


Ejtreme* of external Tbermoineter. 




4B"— '52 


46°— -56 


Extremes of imemalThermometer. 








sy— -fiO 


52— 'i4- 


se*— 70- 


Dew-pobt 








46° 


48-5 


SO" 


Area of Damper open 








• 84 in. 


56 in. 


56 in. 


Weight of Coals consumed . 








369 lbs. 


314 lbs. 


•300 lbs 


Weigh! ufAshea left .... 








7-5lbs. 


7 lbs. 


7- 5 lbs. 


Per centage of combusiible matter io Asbea 








78*7. 


53-46 


4S-86 


Weight of Cinder left . 








9-5 lbs. 


5 lbs. 


71b8. ' 


Per cenla<!;e of combustible matter in Cinder 








63-68 


70-78 


71-31 


Weight of Clinker in Cinder . 








None. 






Average weight of Snot in Flues . 








1 lb. 


1 lb. 


1 lb. • 










41: 






Weipht of Water evaporated . 








2581 lbs. 


2857 lbs. 


2481 lbs. 


Weight of Water evaporated from 21?* by 1 lb. of Coal 




8 -53 lbs. 


10 -52 lbs. 


9-54 lbs.' 


Weight of Ciialaper hour for 1 sqnarefoot of grate surface 




9-24 lbs. 


7-44lbs.- 


TSlba. 


Duration of Experiment . . . . ■ . 




Shrs. 


Shrs. 


8 bra. 


SpecificgTBVity of Coal . , . ■ 








1-32 






Mean weight ofcnbic foot of Coal . 








58-66 lbs. 






Economic weight or space occupied by 1 ton 








38-]9c.f. 






Cohesive power of CoaL ... 




85- 


'• 







Ev.i-,,- 














B,apo- 




Namei of Co.1. rmpkjed 




Wnieht 

of 1 cubic 
foot nt 
the Conl 


Weight 
of 1 1,-ubic R 
fool Dl B 

ihe CobI 


alio of 
of the 


Difference 
pel cent. 

Wtwteo 


Space 
occupied 
by 1 ton in 


Re.uiti or 
eivetimenti 

on COhB.i»e 

po-erof 


afUr 

deducting 

foriha 

combiiilible 

mailer 


Pet 

reHidue 


ID the KxperiiBcnti. 


evipo- 

Totecl fiOTII 

212= by 

1 lb. or 


for fiwl. 
Lbs.. 


lat<!iJ from 
lh« deniJty. th 


othe 

uietical 

eight. 


and 
econ<.tnicBl 
weight*. 


^-eigbt.) 


per ceElaKS 
of Urge 
Coall. 


Coali. 
Mean. 




(economic) 














tendoe. 






A. 


B. 


c. 


n. 


E. 


F. 


G. 


H. 


I. 


Penlrefelin 


6-36 


66166 


84-7-26 


781 


28-051 


33 85 


52-7 


7 


4 


27-7 




10149 


53-32 


S2-72 


643 


55-43 


42-09 


56-2 


11 


80 


7-81 


Old Castle Fiery Vein 


8 94 


50-916 


80.42 


633 


57-946 


43-99 


57-7 






fi-57 


Binea .... 


9-446 


57 08 


81-357 


702 


42-53 


39-24 


51 2 


in 


3 


8-22 


Mynydd Newydd . 


9-52 


56-33 


61-73 


689 


45-09 


39-76 


53-7 


10 


59 


8-28 


Resolven 


9-53 


58-66 


ea-.354 


712 


40 39 


3819 


35 


10 


44 


4-71 


Anthrscile, Jone.s and Co. . 


9-46 


58-25 


85-786 


679 


47 26 


38-45 


68-5 


9 


7 


9-58 


Ward's Fiery Vein . 


9-4 


57-433 


63-85 


685 


46- 


39- 


46-5 


10 


6 


7-44 


Llangennech . 


8-86 


56-93 


81 -85 


695 


43-76 


39-34 


53-5 


9 


2 


11-04 


Three-quarter Rock Vein . 


8-84 


56-3SS 


83-60 


674 


48-26 


39-72 


52-7 






7'36 


Graigola. . . . 


935 


60-166 


81-107 


742 


34-8 


37-23 


49-3 


9 


66 


9-21 


Lydtiey (Forest of Dean) . 


8 52 


54-444 


80-046 


68 


47-02 


41-24 


55-0 


8 


98 


4-06 


Penlrepoelh . 


8-72 


57 72 


81-73 


705 


40-17 


38-80 


46-5 


S 


98 


10-47 


CwmFfrood Rock Vein . 


8-70 


55-277 


78-299 


706 


41-648 


40-52 


72-5 


» 


35 


7-8 


Cwm Nanty-Gros . 


8-42 


56-0 


79-859 


701 


42-60 


40-00 


55-7 


8 


82 


5-44 


Wjlsm'a Patent Fuel 


8-92 


65-08 


68-629 


948 


5-45 


34-41 


70-0 


9 


74 


7-27 


Gran^emouib . 


7-4 


54-25 


80-18 


674 


48-35 


40-13 


69-7 


7 


91 


6-26 


Broom hill 


7-3 


5.-5 


77-988 


673 


48-55 


42-67 


65-7 


7-66 


3-23 



Section II. — On the EvAroRATiNo Powebb oE Coal. 
By Mr. J. Arthur Phillips. 
' PoNTYPooL Coals. 

I hereby certify that the four casks, marked Nos. 120, 121, 122, 123, contain a fair sample of 
Morrison's Pontypool Rock Yein Coals, which were mined specially for the serrice of the 
".Admiralty Co^ Investigation." 

(Signed) Richard Morrison, Proprietor. 

This colliery is situated near Pontypool, in the county of Monmouth, at the distance of 
about 10 miles from the shipping port, from whence the coals are exported to France, Spain, 
Portugal, the Mediterranean, ^uth America, Braals, and the West Indies. The current 
price IB 9*. Gd. per Ion. 

The seam is very regular, and 8 feet in thickness. The coal is worked by level, at a depth 
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of about 150 yards from the Riirface. The subjacent and overlying strata being shale, which 
together with the seam itself, has an inclination of 3i inches in the yard towards the west. 

The sample of this coal which was sent up for trial, was hard and brilliant, with lines of 
fracture parallel to the bedding, and appeared to be considerably mixed with shale, which 
formed layers, very distinctly virible, parallel to the planes of deposition. This coal also con- 
tains a rather large amount of iron pyrites, which appeared to be pretty regularly disseminated 
throughout the mass. 

It was remarked, during the ^periments, that the fire lighted easily, and got the steam up 
rapidly, but that considerable quantities of smoke were evolved during tfie whole time of 
experiment. 

This coal cokes slightly on the dead-plate, and the fire requires constant attention. 

PoNTYPooL Rock Vein, 




Firelighted • • . • 

Steam up . 

Weight of Wood used • 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanks 

Barometer • • . . 

Extremes of external Thermometer 

Extremes of internal Thermometer 



Ashes 
Cinder 



Dew-point • • . • 

Area of Damper open • 

Weight of Coals consumed 

Weight of Ashes left 

Per centage of combustible matter in 

Weight of Cinder left . 

Per centage of combustible matter in 

Weight of Clinker in Cinder . 

Average Weight of Soot in flues 

Per centage of combustible matter in Soot . 

Weight of Water evaporated . . • • . 

Weight of Water evanorated from 212^ by lib. of Coal 

Weight of Coals per hour for 1 square foot of grate sur&ce 

Duration of Experiment • 

Specific gravity of Coal •••••• 

Mean weight of cubic foot of Coal • • • • 

Economic weight or space occupied by 1 ton 

Cohesive power of Coal •••••• 



5h. 40m. 

6h. 

10 lbs. 

204* 

73» 

29*9 in. 

64*— 73* 

72*— 74- 



July 8th, 
day. 



Juiy 
2od< 



112 in. 

304 lbs. 

9 lbs. 

1-23 

14 lbs. 

23-27 

4 lbs. 

0-6 lbs. 

76-0 

2205 lbs. 

8 32 lbs. 

7-6 lb«. 

8h. 5m. 

i-32 

55 -7 lbs. 

40-216c.f. 

57-5 



8h. 

8h. 20m. 

lOlbfi. 

209* 

68» 
29 '98 in. 
56'— 70» 
68-— 72* 

5610. 
252 lbs. 

8 lbs. 

17-06 
30 lbs. 

75-74 
1-2 lbs. 
0-61bs. 

1616 lbs. 

7-25 lbs. 

6-3 lbs. 

Bh. 10m. 

• • 



July9t]iy 
3r«lday. 



8h. 15m. 

8h. 25m. 

10 lbs. 

209- 

70* 

30-15 in. 

62*— 73* 

56*— 71* 

• • 
84 in. 

242 lbs. 
15 lbs. 
10-22 
20 lbs. 
86-59 

o-eibs. 

1469 lbs. 

6-84 Iba. 

603 lbs. 

8h. 

• • 



Note. — Final temperature on fourth morning, 209«. 



BuDWAS Coal. 

I hereby certify that the three casks^ marked Bedwas Vein Coals> contain a fair sample of 
the said Bedwas coals, which were mined specially for the service of the " Admiralty Coals 
Investigation.*' 

(Signed) Joseph Jones, Proprietor. 

This coal is mined in the parish of Bedwas, county of Monmouth, and is situated at about 
10^ miles from the shipping port. The principal markets for these coals are Spain, Portugal, 
different ports of the Mediterranean, and m England. 

The colliery was opened about eighteen months since, and appears to improve as the workings 
advance. Hie coals are at present extracted from a depth of about 30 yards, by means of a 
steam-engine. The thickness of the seam is 2 feet 8 inches, and the subjacent strata hard fire- 
clay ; it is overlaid by a stratum of rock, which varies from 15 to 20 yards in thickness. 

The seam has an inclination of from 4 to 5 inches in the yard towards the south. 

The current price of this coal is 9*. 6rf. per ton ; and the character given of it by the pro- 
prietor is, " Large, hard, and free burning ; free from sulphur and earthy matters, and much 
liked for steam purposes." 

The specimen of these coals on which the experiments were made was firm and brilliant, 
with a cubical fracture ; it contains iron pyrites, but in smaller quantities than the last. 

It was remarked during the progress of these experiments, that this coal produced but little 
smoke, and burned freely, with the formation of but little clinker. It also ignites easily, and 
gets up the steam rapidly. 
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Bedwas Coal. 



Fire lighted . « • o • 

Steam up • • • « • 

Weight of Wood used 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanks 

Barometer • • • • • 

Extremes of external Thermometer • 

Extremea of internal Thermometer • 

Dew-point • . • • • 

Area of Damper open • .' 

Weight of Coals consumed . • 

Weight of Ashes left 

Per oentaze of comhustible matter in Ashes 

Weight of Cinder left 

Per centage of combustible matter in Cinder 

Weight of Clinker in Cinder • • 

Average weight of Soot in Flues 

Per centage of combustible matter in Soot 

Weight ot Water evaporated • 

Weight of Water evaporated from 212' by 1 lb, of Coal 

Weight of Coals per hour for 1 square foot of grate service 

Duration of Experiment • • • • 

SpeciBc gravity of Coal • • • • 

Mean Weight of cubic foot of Coal . 

Economic weight or space occupied by 1 ton 

Cohesive power of Coal • • • • 



Augusts, 
Itt dsy. 



8h. 
8h. 50m« 

10 lbs. 
168» 

74» 
30'0in. 
7(r— 82* 
7(r— 79- 

55* 

112 in. 

43 lbs. 

6 lbs. 

38-53 

1 1 lbs. 
60-74 

5 -6 lbs. 



. • 



3620 lbs. 
9-Olbs. 
10-871bs. 

8hr8. 

1*32 

50 '5 lbs. 

44-32 c.f. 

54 



AttHfUtt 3y 

2Dd day. 



8h. 50m. 

9h. 

lOlbs. 

2r 

73« 
30 -10 in. 
74»— 50 

7(r—75: 

46* 
56 in. < 
850 lbs. 

6 lbs. 
33*84 

7 lbs. 
49*44 

2-3 lbs. 



• • 



• • 



3200 lbs. 

10*41bs. 

8* 75 lbs. 

Shrs. 






August 4» 
3rd day. 



8h. 15m. 
8h. 33m. 
10 lbs. 
212- 
69^ 
29*9 in. 
75*— 88r 
69- -75* 
54» 
84 in. 
390 lbs. 
6 lbs. 
20-79 
81bs. 
49*61 
5*31b8. 



3420 lbs. 

9* 98 lbs. 

9 -75 lbs. 

8hrs. 

• . 



iVb<«.—- Final temperatun on fourth morning 212*. 



PORTHMAWR RoCK VeIN C!oAL. 

I hereby certify that the two casks, marked P M C O., contain a fair sample of the 
Porthmawr jEtock Vein coals, which were mined specially for the service of the 
" Admiralty Coals Investigation.*' — Reignauld Blewbtt, Proprietor. 

The Porthmawr colliery is situated at a distance of about eight miles from Newport, Mon-^ 
mouthshire, and the coals are shipped from that port to nearly all parts of the world : its 
current price is from 9«. to 9«. 6{f. per ton. They are said by the proprietor to be '' excellent 
for steam purposes, and the manufacture of iron in all its stages." 

The thickness of the seam varies from 5 to 6 feet, and is generally tolerably refifular. 

The coals are obtained by means of a level or horizontal gallery. The subjacent, like the 
overlying strata, is composed of rock and shale, which have an inclination of about six feet in 
thevard from N.E. to S.W. 

The sample of this coal on which the experiments were made was very irregular in its 
cleavage, and appeared to be mixed with a considerable quantity of shale, which was disseminated 
in the coelI, without regard to stratification. During the experiments, and throughout their 
continuance, a large amount of smoke was evolved. The fire, however, lighted easily, burned 
freely, and got the steam up rapidly ^ but considerable quantities of ash remained at the close 
of each experiment 

Porthmawr Rock Vein. 



Auguit25, 
lit day. 



Fire lighted • • • • 

Steam up • 

Weight of "Wood used . . , 

Initial Temperature of Water in Boiler 

Temperature of Winter in Tanks 

Barometer • • . • 

Extremes of external Thermometer 

Extremes of internal Thermometer 

Dew-point • . • . • 

Area of Damper open 

Weight of C(Mds consumed 

Weight of Ashes left • • 

Per centage of combustible matter in Ashes 

Weight of Cinder left . 

Per centage of combustible matter in Cinder 

Weight of Clinker in Cinder . 

Average weight of Soot in Flues 

Per centage of combustible matter in Soot 

Weight of Water evaporated o 



\ 



8h. 15m. 

8h. 55m« 

10 lbs. 

167' 

65* 

30- 15 in. 

62*— 70* 

62»— 68* 

46' 
112 in. 
451 lbs. 
21 lbs. 
45-21 
13 '5 lbs. 

40-61 

6- 5 lbs. 

1-3 lbs. 

83*34 



Auffuat 27, 
2nd day. 



lOh. 15m. 
lOh. 50m. 
10 lbs. 
204** 
72* 
SO -20 in. 
68*— 75* 
7(r— 75« 
55* 
56 in. 
248 lbs. 
16 lbs. 
25-42 
nibs. 
21-98 
2 lbs. 
1-3 lbs. 



\ 



Auguit 28, 
3M day. 



7h. 
7h. 
lOlbl. 
207* 
72* 
30-12 in. 
66*— 76* 
68"— 76* 
52- 
84 in. 
422 Iha. 
18 lbs. 
28-85 
12 lbs. 
29-9$ 
5 lbs. 
l-3lbs. 
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Portntiawr Rodi Vein — oantinued. 



Aa8:aft25, 
Ittday. 



Weight of Water evaporited from 212"* by 1 lb. of Coal . 
Weight of Coals per hour for I square foot of grate surface 
DuxBtion of Experiment • • • • 
Specific graf ity of Coal • • . . 
Mean Weight of cubic foot of Coal • 
Economic weight or space occupied by 1 ton 
Cohesive power of Coal • . • • 



7- 26 lbs. 

11-27 lbs. 

8hrs. 

1-S9 

53*3 tbs. 

42-02 c.f. 

62 



Aug:u8t 27, 
2odday. 



8-05 lbs. 

6-20 lbs. 

Shn. 



Augnst 28» 
3rddaj. 



7-21 lbs. 

10-55 lbs. 

8hr8. 



JVb<e.-- Final temperatare on fourth morning 20?*. 



Warlich's Patent Fukl. 

I hereby certify that the 362 bricks of Warlich's Patent Fuel, weighing two tons^ 

weriB aiade specially for the service of the ^'Admiralty Coals Investigation/' are a iair 
sample. — -T. C. Warlich, Proprietor. 

This fuel is .sold in bricks whidi have the followinjr dimensions : length 9 inches, breadth 
6^ inches, thickness 5 inches^ which would give 252*5 inches as the cubic contents of emch 
block; but on taking the mean of 40 blocks they wer6 found to average only 0*177 of a cubic 
foot The economic weight of a cubic foot is 69 * 05 lbs. 

This fuel is manufactured from the Resolven coal dust, which is bought at 3f . per ton Cm* 
this purpose. This dust on arriving in the port of London is generally very wet, ana oocupiae 
when converted into fuel about 30 cubic feet to the ton. 

The specimen experimented on was remarkably dense and well made, being almost as solid 
and difficult to break as a common brick. 

It was observed during the e?nperiments that it gives off but little 8nM>ke in burning, and 
that the little evolved is of a greyish colour. It, however, takes considerable time to light, and 
consequently does not get up the steam so rapidly as some kinds of free-burning coals. 

Experience also proves that this fuel bums best when lordcen into fragments of about six 
ounces in weight, otherwise it has a tendency to cake on the bars and choke the draught. 



Warlicb's Patent Fuel. 





Aag:iitt 11, 


August 12, 


Auguat 13» 


Ma^^MM» 


lit day. 


2nd day. 


3rd day. 


Fire lighted 


8h. 45m. 


9hrs. 


Qhra. 


Steam up •••••• . 






9h. 30m. 


9h. 50m. 


9h. 25m. 


Weight of Wood used 






10 lbs. 


10 lbs. 


10 lbs. 


Initial Temperature of Water in Boiler 






184« 


212* 


212* 


Temperature of Water in Tanks 






70^ 


74* 


73* 


Barometer 






30 -19 In. 


30*25 in. 


30-29 in. 


Extremes of external Thermometer • • 






60»— 75" 


6y— 85* 


66^— 7«^ 


Extremes of internal Thermoneter « 






©9»— T5« 


74'— 80" 


74-— 80^ 


Dew-point .••.... 






&€• 


68" 


65* 


Area of Damper open « • . . . 






112 in. 


56 m. 


84 in. 


Weight of Coals consumed • • . . 






441 lbs. 


247 lbs. 


371 lbs. 


Weight of Ashes left 






6 lbs. 


14 lbs. 


11 lbs. 


Per centa^ of combustible matter in Ashes 






25 '43 


35-68 


15-68 


Weight of Cinder left . . . . . 






8 lbs. 


8 lbs. 


6 lbs. 


Per centage of combustible matter in Cinder 






61-75 


59-0 


77-93 


Weight of Clinker in Cinder . 






7 lbs. 


2 lbs. 


5lbs.: 


Average weight of Soot in Flues 






• • 


•• 


. • 


Per centage of combustible matter in Soot . 






• • 


a . 


• t 


Weight of Water evaporated ... 






3860 lbs. 


2220 lbs. 


3460 lbs. 


Weight of Water evaporated from 212*' by 1 lb of coah 


} 


10*32 lbs. 


10-11 lbs. 


10-62 lbs. 


Weight of Coals per hour for 1 square foot of grate sur 


face • 


11 '02 lbs. 


6-17 lbs. 


9 -27 lbs. 


Duration of Experiment . • • • 


» « 




8hr8. 


8hra. 


8hr8. 


Specific gravity of Coal . • . • 
Mean weight of Cubic foot of Coal . 


» « 




1-15 


• . 


• • 


> « 


) • 


69 -05 lbs. 


• • 


• • 


Economic weight or space occupied by 1 ton 


t < 


• 


32-44 c.f. 


• a 


• . 


Cohesive power of Coal 


• • 


. . 


• . 



So(e, — Final temperature on fourth morning 212* 



t 



Ebbw Vale Coal. 



I hereby certify that the four casks marked E. V. contain a foir sample of the Ebbw Vale 
Four-feet Steam Coak, which were mined specially for the service of the *' Admiraky 
Coals Investigation." — Signed by the Ebbw Vale Comfawy. 

This is generally known by the name of the Ebbw Vale Four-feet Steam Coals, and is raraed 
at the Ebbw Vale iron works, 21 miles from Newport, where it is shipped. The principal 
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markets arc the Mediterranean, ihe West Indies, and the Brazils. The present price is 10*. 
per ton. 

The proprietors recommend it very strongly as " containing little sulphur," and represent it 
as being " much in demand for marine and olher steam purposes." The mine is from 400 to 
500 Feet in depth, and the seam from which the eoal is raised varies from 3 feet 6 inches to 
4 feet 6 inches in thickness, and has an inclination of 1 in 12 towards the south. 

The subjacent and overlying strata are of sandstone. The sample rained for the service of 
the investigalion is excessively brilliant, wilh a cubical fracture, but rather friable, and contains 
little iron pyrites. 

It was remarked during the experiments that they lighted easily, and got up the steam 
quickly, yielding a fine clear fire. They cake on the bars, but produce very little clinker, and 
an extremely small quantity of red ash, which is almost totally consumed when again thrown 
on ihe fire. They were also found to evolve a greyisli-black smoke in rather considerable quantity, 
especially after stirring the fire, and from their bituminous nature require frequent stoking. 

Jt may also be remarked that they, were tried for the purpose of forging jron, and found to 
answer extremely well. 

Kbbw Vale. 













1st da,. 


Huiitj. 


3nld>y. 


Fire lighted 


9hrs. 


9h. 15m. 


10b. 25m. 


Steam up 


9h. 45m. 


gh. 50m. 


lib. 15m. 


Weight of Wood used 


10 lbs. 


10 lbs. 


10 Iba. 


Initial Temperature of Water in Boiler .... 


172° 


202- 


IW 


Temperature of Water in Tanks 


55° 


68" 


59° 


BaroiDtter ..,...,.. 


29 -95 in. 


30-02 in. 


30- 15 in. 




40--5T' 


54°— 60* 


sr— 65' 


£itremeH of internal Thermometer 


&T— 69- 


60°— 65° 


66'— 71° 


Dew'point ..•...•.. 


45° 






Area of Damper open ....... 


112in. 


56 in. 


84 in.' 


Weight of Coals consumed 


445 lbs. 


319 lbs. 


320 lbs. 


Weight of Ashes left 


7 lbs. 


13 lbs. 


8Ibi. 


Per ceutHge of combuatihle matter m Ashes .... 


92-0 


94 2 


83-9 


Weight of Cinders left 


8-8 Ibe. 


100 lbs. 


9 lbs. 


Pet centage of combuatible matter in Cinder 


97-5 


14-1 


74-6 1 


Weight of Clinker in Cinder 


1-3 lbs. 


None. 


3-2 lbs. 


Average weight of Soot in Flues . . . . , 


■Jibs. 


7 lbs. 


7 lbs. 


Per centagc of combustible matter in Soot .... 


57-9 






Weight of Water evaporated 


3620 lbs. 


2700 lbs. 


3120 lbs ; 


Weight of Water evaporafed from 112°by 1 lb. of Coal 


lOltis. 


9-44 lbs. 


11-20 lbs. 


Weight of Coals per hour for 1 square foot of grate surface 


ll-12iba. 


7-97 ibs. 


8-1 lbs. 


Duration of Experiment ....... 


8hw. 


Shn. 


Shrs. 


Specific gravity of Coftl 


1-275 






Mean weight of cubic foot of Coal ..... 


53-33 lbs. 






Economic weight or space occupied by 1 ton 


42- 26 c. f. 






Cohesive power of Coal 


45 








cmng 190°. 







FoaDEi. Splint Coal. 

I hereby certify, that the two casks, marked F, S, C, contain a fair sample of the Fordel 
Splint Coals, which were mined specially for the service of the " Admiralty Coals 
Investigation."— (Signed) Alexandbb Ltell, Affent for Georgt Mercer Senderton, 
PropnetoT. 

The colliery from which this coal is extracted is situated in the parish of Dalgety, in the 
county of Fife, and is from five to six miles from the shipping port, where its current price is 
9». per ton. It is raised from what is called the Splint Seam, at a depth of from 50 to 80 
fathoms from the surface. 

This vein is generally from 4 to 4^ feet in thickness, and has an Inclinalion of from 16° to 
20° towards the norlh-east. It is worked by stoop and round, or Shropshire method, and is 
generally pretty regular. The proprietor describes this coal as " hard, bituminous, and lively 
in burning." 

The specimen which came into our hands was lameller in structure, widi oblique cross 
partings ; it consisted of very brilliant layers, interspersed with less shining laminffi which 
resemble mineralieed charcoal. This coal is extremely hard, but, when broken, divides into 
rhombic fragments. Spots of pyriles sometimes occur, but not in any considerable quantity. 

During the experiments, it was observed that they light up easily, and give a strong flame. 
They also require but little stoking, it being only necessary to push the coked coals forward 
from tile dead-plate, and replace them by fresh coals, in order to maintaio a good clear fire ; 
they were also found to produce a considerable quantity of greyish smoke, but leave little asb 
or clinker. 
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Fordbl Spunt. 



September 15y 
Iftday. 



Fire lighted 

Steam up* • • • • • • 

Weight of Wood used 

Initial Temperature of Water in Boiler 
Temperature of Water in Tanks • • • 
Barometer ••••••• 

Extremes of external Thermometer * 
Extremes of internal Thermometer • • 
Dew-point •••.••• 

Area of Damper open 

Weight of Goals consumed • ^ • • 
Weight of Ashes left • • • • • 
Per centage of combustible matter in Ashes 

Weight of Cinder left 

Per centage of combustible matter in Cinder • 

Weight of Clinker in Cinder • . • • 

Average weight of Soot in Flues 

Per centage of combustible matter in Soot • 

Weight of Water evaporated • • • • 

Weight of Water evaporated from 21 2^^ by 1 lb. of Coal 

Weight of Coals per hour for 1 square foot of grate surface 

Duration of Experiment 

Specific gravity of Coal •••••• 

Mean weight of cubic foot of Coal • • . . 
Economic weight or space occupied by 1 ton • « 
Cohesive power of Coal •••••• 



September 17» 
Sod day. 



September 18, 
Srdday* 



8h. 45m. 


9h. 40m. 


8h. dOnu 


lOh. 


lOh. lOm. 


8h. 45in. 


10 lbs. 


10 lbs. 


10 lbs. 


118° 


203° 


207° 


63° 


62° 


62° 


29 -95 in. 


29 -95 in. 


SO* 15 in. 


52*— 62* 


45'— 54* 


45*— 62* 


6r— 66* 


64'— 70* 


63'— 66* 


54* 


55* 


53" 


112 in. 


56 in. 


84 in. 


597 lbs. 


413 lbs. 


465 lbs. 


5 lbs. 


71bs. 


8 lbs. 


45-9 


68-7 


64-8 


4-5 lbs. 


7 lbs. 


4-5lbi. 


17-18 


59-40 


68-8 


1-5 lbs. 


None. 


0-3 lbs. 


lib. 


lib.] 


lib. 


70-0 


• • 


• • 


3625 lbs. 


2870 lbs. 


3060 lbs. 


7 -78 lbs. 


8 -04 lbs. 


6-87 lbs. 


14-92 lbs. 


10-32 lbs. 


11 -62 lbs. 


8hrs. 


8hrs. 


Shrs. 


1-25 


• • 


• • 


55-0 lbs. 


• • 


• • 


40-72 c.f. 


• • 


• • 


630 


• • 


m • 



Aote.— Final tempentuie oa fourth morning 1 50*. 

OoLssHiLL Coal. 

I hereby certify, that the 85 tons of coals^ shipped per schooner *' Brothers/* addressed to 
the Superintendents of Her Majesty's Dockyard, Woolwich^ are a fair sample of 
the Coleshill Coal Company's coals, which were mined specially for the service of the 
" Admiralty Coals Investigation." — (Signed) William Maxwell, Affent for the 
Coleshill Company* 

This pit is situated at the distance of about one mile from the village of Bagilt, on the river 
Dee, from whence the coal is shipped for different parts of Great Britain, and more particu- 
larly for the Irish and Welsh coasts. The current price is 8s. 6ef. per ton, and it is described 
by the agent as " free burning, strongly bituminous, and leaving very little of a white ash.'* 
He further adds, " This coal is extensively used by the Steam Navigation Company of Liver- 
pool, as also by the various lead-smeltiqg establishments on the river Dee^ and is highly 
approved of.*' 

The coal is extracted from a depth of 80 yards from the surface^ and the seam, which is 
5 feet 9 inches in thickness^ is generally pretty regular. It has an easterly dip of I in 5, 
and is worked by stalls 7 yards in width, fhe overlying and adjacent strata are rock and 
shale. 

The specimen of this coal, which was sent us for trial from Her Majesty's Dockyard at 
Woolwich^ was in rather small fragments, and appears to crumble easily into rhombic frag- 
ments, which are apt to fall through the fire-bars. It, however, lights easily and bums freely, 
producmg a considerable quantity of black smoke, which escapes during the whole time of 
combustion, but more particularly immediately after charging the grate. After the experi- 
ment, large quantities of ash mixed with shale and scoria remained. 

Note, — It was also observed that the coals did not appear to be carefully picked, as large 
masses of black and blue shale were observed to be mixed with them. 

Coleshill Coal. 



Fire lighted • • • • 

Steam up • • • • • 
Weight of Wood used . 
Initial Temperature of Water in Boiler 
Temperature of Water in Tanks 
Barometer • . • . . 
Extremes of external Thermometer • 
Extremes of internal Thermometer . 
Dew-point . • • • • 
Area of Damper open • 
Weight of Coals consumed 
Weight of Ashes left • • 
Per centage of combustible matter in Ashes 
Weight of Cinder left • . . . 
Per centage ofcombuMtible matter in Cinder 



October 7, 
Itt day. 



October 8, 
2nd day. 



October 9, 
Srdday. , 



9h. 15m. 


9h. 30m. 


9h. SOou 


9h.45m . 


9h. 45m. 


9h. 50m. 


10 lbs. 


10 lbs. 


10 lbs. 


200" 


209*' 


205* 


60"" 


56** 


58* 


29 -67 in. 


300 in. 


30-05 in. 


43»_57* 


50»— 63* 


51*— 62» 


61*— 66* 


63*— 67* 


65*T-68* 


57* 


• • 


58- 


112 in. 


56 in. 


84 in. 


405 lbs. 


283 lbs. 


332 lbs. 


9 lbs. 


9 lbs. 


nibs. 


35- 1 


44-9 


260 


10 lbs. 


10 lbs. 


7 lbs. • 


5*82 


57-2 


63-6 
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Coleshill Coal — continued. 



— 


lit da;. 


OciolMT e, 

2nd daj. 


OoWh« 9, 


Weight of Clinker in Cinder 

Average weight of Soot in Flues .... 
Per ceniage of combustible miitter in Soot . 

Weight of Water evaporated 

Weight of Water evaporated from 21-2° by 1 lb. of Coal 
Weight of Coals per hour for 1 square foot of grate aurfiice 

Duration of Experiment 

Specific frravitv of Coal 

Mean weight ofcubic foot of Coal .... 

Cohesive power of Coal 




8 lbs. 
1-5 lbs. 

71-5 
2650 lbs. 
7-67 Ibi. 
11 -51 lbs. 

Thrs. 

129 

53 lbs. 
42-26C. f. 

62 -0 


4 lbs. 
I -5 Iba. 

2l60*lbs. 
8-67 lbs. 

8-08 lbs. 
7 hrB. 


6 lbs. 
1 ■ 5 lbs. 

2270 Iba. 

7 -68 Iba. 

11 -06 lbs. 

ehra. 



A'off.— Fimd tempenture on fourtli month, 190°. 

Slieverdaoh Coal. 
I hereby certify, that the three caaks and one box. marked Coals from the Slieverdagh 
Collieries, contain a fair sample of the Slieverdagh coals from the county of Tipperary, 
which were mined specially tor the service of the " Admiralty Coak Investigation." — 
(Signed) William Bullen, Fart Proprietor and Agent. 

This coal field is situated in the barony of Sheverdagh, in the county of Tipperarv, Ireland. 
It lies between the towns of Cullen and WilUngford, being seven miles distant from the former, 
and about ibree from the latter place. The nearest shipping port is Carrick-on-Suir ; but as 
soon as the railways are completed, the communication will be opened lo the Shannon and 
Cork harbour. The thickness of the vein is 3 feet, and the coals employed in the es])eri- 
ments were extracted from a depth of about 25 yards from the surface, by means of a whim, 
though a tunnel is now in progress, in which a tramroad is to he laid, so as to enable the coal 
to be removed directly from the seam by means of horses. The vein itself has an inclination 
of 1 in 5j and is situated in soft slate and sandstone, both easily worked. This coal is at 
present chiefly sold in the surrounding country and neighbouring towns, and fetches at the 
pit's mouth from U. to 1/. bs. per ton. 

The specimen of this coal which came into our hands was highly anthracitic, and it was 
therefore determined to make the experiment of three limes the usual length, in order to avoid 
the inconveniencR and loss of heat which would have attended the frequent lighting and 
extinction of a coal which, though diflicult to light, would, when once burning, take .several 
hours to become extinct. 

In order to light the fire, 50 Ihs. of the Coleshill coals were employed, for wliich allowance 
was of course made in the calculations. It was observed during the experiments that this 
coal requires a strong draught, and that the fire requires to be well supplied with fuel, 
which should he previously healed on the dead-plate lo prevent decrepitation. When these 
precautions were attended to, a beautifully clear fire, without smoke, was obtained, which left 
no soot in the fines. The fire took seven hours to become extinguished at the close of the 
experiment. 

Slievgrdaom. 




Fire lighted ... .... 

Steam up . . 

Weifrht of Water used 

Initial Temperature of Water in Boiler 

Temperature of Wuler in Tanks .... 

Barometer ....,.., 

Extremes of external Thermometer • . . < 

Extremes of internal Thermometer .... 

Dew-point ....,.*. 

Area of Damper open ...... 

Weight of Coals couaumed ..... 

Weight of Aahea left ...... 

I'er centflge of combustible matter iu Asbee . 

Weight of Cinder left 

Weight of Clinker in Cinder 

Per centBge of combustible matter in Cinder 

Average weight of Soot in Flues .... 

Per centage of combuatible matter in Soot . 

Weight of Water evaporated ■ . . . . 

Weight ofWater evaporated from 212° by I lb. of Coal . 

Weight of Coals per hour for 1 square foot of grate surface 

Duration of Eiperiment ...... 

Specific gravity of Coal 

Mean weight of cubic foot of Coal .... 

Economic weight or space occupied by 1 ton 

Cohesive power of Coal ...... 



8h. 40ra. 
lOh. 30m. 
10 Iba. 

150° 

60* 
3005 in. 
40°— 60" 
64"— lo- 
112 in. 
1249 lbs. 

ailbs. 

67-9 
59 lbs. 
10 lbs. 
91-5 

None. 



10-c 



Olbs. 



1-59 

62 -8 lbs. 
35-66c.f. 
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Wallsbhd Elgin Coals. 

I hereby certify, that the two casks marked E, W^ contain a fair sample of the W^llsend 
Elgin Coals, which were mined specially for the service of the '^ Admiralty Coals 
Investigation." — (Signed) Robert Menzibs, Agent for the Trustees of tite fofe JEoii 
qf Elgin. 

This coal is raised in the lands of Clume and Baldridge, in the parish of Dunfermline, is 
the county of Fife, at a distance of five miles from the shipping port. Its current price is St. 
per ion on board. It is principally used for steam navigation and steam purposes in g^ieraL 
The seam from which it is extracted is 4^ feet in thickness, and is generally very regular, with 
an average dip of 1 in 7 towards the north. The subjacent and overlying strata consist of 
alternate layers of sandstone and coal-slate. 

This .coal is at present extracted at the depth of 105 fathoms, and is described as '^ a cakioj^ 
splint of cubical texture, burning freely with a strong flame." 

This coal exactly resembles in appearance the Fordel Splint : it was observed during llie 
experiments^ that it lighted easily, and gave a good 6re, which required but little stoking ; it 
has, however, the disadvantage of giving off considerable quantities of a greyish smoke during 
the whole time of its burning. 

Wallsend Elgin. 



September 2S, 
lit day. 



Fire lighted • • • • 

Steam up • 

Weight of Wood used . 

Initial Temperature of Water in Boiler 

Temperature of Water in Tanks • 

Barometer . . . . • 

Extremes of external Thermometer • 

Extremes of internal Thermometer . 

Dew-point • • . • • 

Area of Damper open • . • 

Weight of Coals consumed 

Weight of Ashes left . 

Per centage of combustible matter in Ashes 

Weight of Cinder left • 

Per centaee of combustible matter in Cinder 

Weight of Clinker in Cinder . • 

Average weight of Soot in Flues 

Per centage of combustible matter in Soot 

Weight of Water evaporated . 

Weight of Water evaporated from 212^ by 1 lb. of Coal 

Weight of Coals per hour for 1 square foot of grate surfcu^ 

Duration of Experiment 

Specific gravity of Coal. 

Mean weight of cubic foot of Coal . . 

Economic weight or space occupied by 1 ton 

Cohesive power of Coal • • • • 



9hr8. 

9h. 20m. 

10 lbs. 

204° 

30 -88 in. 
40*— 5£r 
60*— 64* 

53* 
112 in. 
509 lbs. 

7 lbs. 
58-8 

10*5 lbs. 

60-8 
2*3 lbs. 

1 lb. 

58-2 

3640 lbs. 

8*33 lbs. 

12-72 lbs. 

8 hrs. 
1-26 

54-6 lbs. 

41-02c. f. 

64 



September 29, 
2nd daj. 



9hrs. 
9h. 25m. 

10 lbs. 

210° 

60« 
30*29 in. 
45''— 60° 
64"— 66* 

sr 

56 in. 
275 lbs. 

6 lbs. 

53-6 

9 lbs. 

68-9 
0-8 lbs. 

lib. 



SeptfmberdO, 
3rd day. 



• . 



2220 lbs. 

8*85 lbs. 

6 -87 lbs. 

8 hrs. 






9h. ISm. 
9h. 55a. 

lOlfa*. 

1950 

6P 

30*23 iiu 

45»— 59* 

64»— 6!J* 

5(r 

84 in. 
461 lbs. 
8 lbs. 
40-0 
Gibs. 
72-1 
Slbc 
lib. 

d2901bB. 

8-21Ib8. 

11-52 Ibfl. 

8 hrs. 

• • 



Note, — Note temperature on fourth morning \9^, 

Dalkeith Coronation Seam. Dalkeith Jewel Seam. 

The experiments on these two coals were repeated, from the circumstance of their having 
been tried in the first instance when the brickwork of the boiler was still damp, which circum- 
stance must necessarily have interfered with the results obtained. 

During our experiments it was observed of both these coals, that they lighted easily and 
burned freely without the production of much smoke. They also required little stoking, and 
left but an inconsiderable quantity of incombustible matter. 

Dalkeith. 



September lO.g^ tember 11, 



Coronation 
Seam. 



Fire lighted .... 

Steam up . . • . 

Weight of Wood used . . 
Initial Temperature of Water in Boiler 
Temperature of Water in Tanks 
Barometer ..... 
Extremes of external Thermometer • 
Extremes of internal Thermometer . 
Dew-point ..... 
Area of Damper open 
Weight of Coals consumed 



8h. 30m. 
9hr8. 
10 lbs. 

65* 
30—13 in. 
49*»— 66" 

49* 

84 in. 

288 lbs. 



Jewel Seam. 



Uhrs. 

llh.40m. 

10 lbs. 

193** 

6r 

30—15 in. 

54*— 61* 

68'— 70* 

B6* 

84 in. 

301 lbs. 
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Dalkeith-— confintiecf. 



Weight of athes left 

Per eentu;e of combustible matter in Ashei. 

Weight of Cinder left 

Per centage of combnatible matter in Cinder 

Weight of Clinker in Cinder 

Average weight of Soot in flues . . * . 

Per centage of combustible matter in Soot . • 
Weight of Water evaporated . . . , . 

Weight of Water evaporated from 212" by lib of Coal' . 
Weight of Coalt per hour for 1 square foot of grate surface 
Duration of Experiment .••... 
Specific gravity of Coal ••.... 
Mean weight of cubic foot of Coal • • • . 
Economic weight, or space occupied by 1 ton. 
Cohesive power of Coal ...... 



Coronation 


Jewel Seam. 


SesiB. 




9 lbs. 


6 lbs. 


18-8 


20-5 


7 -2 lbs. 


5 lbs. 


42- 


24-8 


dibs. 


8 lbs. 

• • 


1900 lbs. 


1880 lbs. 


7-71 lbs. 


7 -08 lbs. 


960 lbs. 


10 '30 lbs. 


6 hrs. 


6 hrs. 


1-316 


1-277 


55* 16 lbs. 


49-8 lbs. 


43-36 c.f. 


44-98 c.f. 


88-2 


85-7 



Note, — Final temperature on third moming 180°. 



Bell's Fuel. 

No certificate has been received with this fuel. 

This fuel is manufactured at Port Talbot, near Taibach, Wales, and is formed into blocks, 
baying the following dimensions: 9 x 6 x 5, which would give 270 cubic inches, or -015 
cubic foot, as the contents of each brick. The economic weight of a cubic foot, as deduced 
from the measurement of a pile, having the following dimensions : 24 X 21 X 18 inches, was 
found to be 65*3 lb. 

In appearance this fuel resembled the specimen sent up for trial by Wylam and Co., except 
that the bricks were smaller and, perhaps, rather more irregular in their texture, some having 
a compact resinous structure, whilst others easily crumbled under the blow of a hammer. 

It was observed that this fuel* produced considerable quantities of dense black smoke on 
lighting the fire, which ceased to be evolved as the experiments progressed. This fuel was 
found highly bituminous, and to soften slightly even at the temperature of 21*2^ Faht, while at 
higher temperatures it melted readily, and filaments were frequently observed to run through 
the fire-bars during the experiments. At the termination of the experiments, conmderable 
quantities of ash and clinker remained, and diu*ing their progress, the fire required very 
great attention and frequent stoking, in order to prevent the oioking of the grate from the 
swelling and melting of the fuel. 

Bell's Patent Fobl. 



Fire lighted • • • • • 

Steam up «... . 

Weight of Wood used 

Initial Temperature of Water in Boiler . 

Temperature of Water in Tanks 

Barometer . • . • • 

Extremes of external Thermometer . 

Extremes of internal Thermometer • 

Dew-point • • • • . 

Area of Damper open • • 

Weight of Coals consumed 

Weight of Ashes left 

Per centage of combustible matter in Ashes 

Weight of Cinder lefl 

Per centage of combustible matter in Cinder 

Weight of Clinker in Cinder • . ^ 

Average weight of Soot in flues 

Per centage of combustible matter in Soot 

Weight of Water evaporated 

Weight of Water evaporated from 212* by 1 lb. of Coal 

Weight of Coalt per nour for 1 square foot of grate surface 

Duration of Experiment .... 

Specific gravity of Coal . . « » 

Mean weight of cubic foot of Coal 

Economic weight or space occupied by 1 ton 

Cohesive power of Coal • • . • 



December 8, 
1st day. 



9hrs. 

9h. 50m. 

10 lbs. 

IQS** 

48* 

32»-^56* 

48*— 56* 

40* 

112in. 

584 lbs. 

10 lbs. 

40-2 

6 lbs. 

93-5 

19 lbs. 

• • 

3660 lbs. 

7 -33 lbs. 

14 -6 lbs. 

8 hrs. 

1-14 

65 '3 lbs. 

34-30 c.f. 



December 9, 
2nd day. 



a . 



10 hrs. 

lOh. 25m. 

10 lbs. 

204' 

50» 

29*86 in. 

49*— 56* 

60»— 6r 

54* 
84 in. 
446]bt. 
8 lbs. 
18'2 
5 lbs. 
84-3 
16 lbs. 



3740 lbs. 

9-74 lbs. 

15*15 lbs. 

8 hrs. 



* . 



iVoCe.— Final temperature on fourth morning 204*. 



APPENDIX TO FIRST REPORT ON THE COALS 
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in the 
reiidue. 








A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


I_ 


i 


Pontypool .... 


7-47 


55-7 


82-35 


■6763 


47-845 


40-216 


57-5 


8-04 


12-63 


416 


Bedw^ 


9-19 


50-5 


83-6 


-6113 


63 ■ 565 


44-32 


54-0 


9-99 


4-19 


m 


Porthm&wr .... 


7-53 


53-3 


86-722 


-614 


62-7 


42-02 


62-0 


7-75 


9-54 


m 


Warlich's Patent Fuel . 


10-36 


69-05 


72-248 


-955 


4-49 


32-44 




10-60 


6.79 


m 


EbbwVale .... 


10-21 


53-3 


78-81 


■676 


45-98 


42^26 


45-0 


7-10 


5-87 


544 


Dalkeith Jewel Seam. . 


7-08 


49-8 


79-672 


■625 


59-984 


4i 98 


85-7 


7-10 


392 


SM 


, , Coronation Seam 


7-71 


61-66 


78-611 


•657 


52-17 


43-36 


88-2 


78-6 


5-9 


398 


Fordel Splint . . . . 


7-56 


55-0 


7S-6U 


-699 


42-92 


40-72 


63- 


7-69 


2-86 


4IS 


Wallsend Elgin . . . 


8-46 


54-6 


78-611 


■694 


43-78 


41-02 


64- 


8-67 


4-73 


460- 


Slieverdagh .... 


9-85 


62-8 


99-57 


■630 


58-55 


35-66 


74- 


10-49 


7-25 


6I«- 


ColeshiU 


8-0 


53-0 


80-483 


■658 


51-85 


42-26 


62- 


8-34 


7-78 


434- 


Bell's Patent Fuel . . 


8-53 


65-3 


71-124 


■918 


8-91 


34-30 




8-65 


6-70 


577- 



CoHEARisoN between the Effects produced by the Boilsrs at Par Consols Mikb, and those 
obtained from tliat employed for the purposes of the foregoing Investigation, 

A large amount of facts relative to the evaporative powers of various coals having been 
amassed during the progress of this inquiry, it was thought desirable to ascertain faoir 
nearly these results approach the maximum duty obtained from Cornish boilers, and thus 
furnish a means of comparison between the apparatus employed for the purposes of this inves- 
tigation, and larger boilers, of similar construction, as used for practical purposes. 

Experiments have at different times been made, in order to ascertain, with accuracy, the 
quantity of water wluch can, under the most favourable circumstances, be evaporated from a 
^ven temperature, by the combustion of one pound of 'coal. 

No very decisive results appear, however, to have been arrived at; as, on consulting^ thoas 
of the different experimentalists, conuderable dififerences will be observed. Smeaton, who 
seems to have been the first to pay serious attention to this subject, found, in the year 1772, 
that one pound of Newcastle coal evaporated 7-88 lbs. of water from 212°. Watt, who turned 
his attention to this subject in the year 1788, arrived at the conclusion that 8-6-2 lbs. of water 
might be evaporated from the temperature of 212° by one pound of the coal employed in fais 
experiments ; whUst Mr. Wicksteed, in the year 1840, found that one pound of Merthyr coal 
could bo made to evaporate 9-493 lbs. of water from the temperature of 80^ Faht, which is 
equal to the evaporation of 10-746 lbs. from the temperature of 212°. 

Some experiments were also made, about this time, on the boilers of Loam's engine, at the 
United Mines in Cornwall, to which was adapted an apparatus which correctly measured the 

Quantity of water injected into the boilers, llie experiment was continued six months ; and 
uring that time, it was found that 234,210 cubic feet of water, at the temperature of lOiP 
Faht., had been pumped into the boiler, and that 700 tons of coal had been consumed tn its 
evaporation ; thus showing, that 15 cubic feet of water, at 10-2°, had been evaporated for each 
100 lbs. of coals used ; or that each pound of coals consumed had evaporated 10-29 lbs. of 
water from the temperature of 212^ F^t. 

It will be observed, that these results not only differ considerably from each other, but also 
that no means was employed for th^ purpose of ascertaining the chemical composition of the 
various coals used, which should, wAconceive, form an important part of all such investi- 
gations. In order, therefore, to obviate this inconvenience, as well as to take advantage of 
such, imp rovementa as may have beei\ introduced since the dates of the foregoing experiment^ 
it was determined to make a similar inquiry into the CTaporating powers of the boilers of one 
of the best Cornish engines of the present day. That chosen for this purpose, was the large 
pumping -engine at Par Consols Mine, where every facility was afforded by Mr. West, the 
engineer, for carrying on the experiments effectually. This engine is an 80, with a 12-foot 
stroke in the cylinder, and is worked by two boilers*, to which is added an arrangement, by 
which the feed-water is heated to near the boiling point before entering the boiler. TTiis is 
effected by means of the waste heat escaping from the flues ; and the apparatus consists of two 
wrought-iron tubes, each about 20 inches in diameter, placed above each other, and parallel to 
the axis of the boilers, in the brickwork of which they are inclosed. The feed-water is pumped 
into the upper tube by means of the usual arrangement, and then descends through a pipe into 
the lower one, from whence it passes into the boiler itself. Both these tubes are exposed in thnr 
whole length to the action of the heated gases coming from the fires, which, after having made 
the circuit of the boilers, pass round the warming tubes before arriving at the base of the 

* The boilers on which this experiment was made are esRh 32 ft. in length and 6 ft. 3 in. in diameter. Eadi 
boiler presents ■ heating surface of 9S0 sq. ft., and the warming apparatus offen a mrfaee of 660 tq. ft. to 
the aotion of the betted gHos. 
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chimney; the water in the tuhes is thus heated to ahoul 212° by moans of the heat absorbed 
from the gases passing through the flues, and of which the temperature is reduced to about 
300' by the time they arrive at the base of the chimney. Our experiments we^e conducted in 
the following manner: — 

It was first necessary to be enabled to measure with accuracy the (jiiantity of water supplied 
to the boilers ; and in order to effect this, a large cistern was placed near the air-pump, from 
the cistern of which it could, by a simple arrangement, be filled with water. The connecling- 
pipe between the feed-pump and air-pump cistern was then removed, and a pipe fitted to the 
feed-pump, which reached the bottom of the reservoir. The cistern was also provided with a 
waste-pipe, which prevented its being filled beyond a cerlain point; it was then filled with 
water and pumped out, in order to ascertain at what level the pump ceased to act. This point 
being decided, water was weighed into the cistern until it reached ihe level of the waste-pipe 
before mentioned, when it was found to contain 1260 lbs. It was also necessary to be 
enabled to stop the action of the feed-pump during the fiUing up of the cistern; and this 
was accomplished by means of a stop-cock placed in the feed-pump immediately under the 
stuffing-box, which, when opened, let in air and prevented the formation of a vacuum. 

The measurement of the injected water was thus rendered excessively easy, as it was only 
necessary to count the cisterns pumped into the boilers, and open the stop-cock whilst it was 
beinff tilled, in order to do so with accuracy. 

The arrangements for measuring the water having been compleled, the experiment was 
begun ; and at the expiration of 46^ hours it was found tiiat 95 cisterns of water* had passed 
into the boiler, and that 1 1 • 730 lbs. of coals had been consumed ; or, in other words, Ihai 
1 1 • 730 lbs. of coals had been consumed in order to evaporate 1 19,700 lbs. of water from the 
temperature of 92° Faht., which gives 10-204 lbs. of water evaporated from that temperature 
for every pound of coal consumed. If, as in the former part of this Report, we take 212^ as 
the standard temperature, we find that each pound of coal employed had evaporated 11,428 lbs. 
of water from the boiling point. 

The combustible employed during this experiment consisted of a mixture of Swansea and 
Bury coal ; but in what proportion, or from what pits, we »vere unable to learn. An analysis 
of the mixture was, however, made by my colleague, Mr. H. How, who obtained the following 
results : — 

Carbon . . 84-19 



Hydrogen 


4- 19 


Oxygen 


0-86 


Nitrogen 


0-80 


A.h . 


806 


Sulphur 


1-90 



Total . 100-0 

These coals were also found to contain 6 per cent, of water, the greater portion of which 
had been intentionally added, for the puqMse of communicating intensity to the heat ditained 
during their combustion. 

Having now ascertained the quantity of water evaporated by one pound of coals, as well as 
the composition of the coal employed, it remains to institute a comparison between the evapo- 
rative capacity of the boilers experimenled on, and that employed for the purposes of this 
inquiry. In order to have done this, it would have been desirable to have made a comparative 
experiment with the same coal when consumed in Ihe latter boiler ; but as circumstances pre- 
vented this from being done, we may obtain nearly the same results by consulting tlie table of 
analyses, and selecting a coal having as nearly as possible the same composition as that in 
question. If we compare the following analyses, if will be found thai the Mynydd Newydd 
coals are so similar in their composition to those used in the Cornish experiment, as to be con- 
sidered practically identical : — 

Anali/ses. 

Mjnjdd Newjdd. Comiih. 



gave 



Carbon 


84-26 


8419 


Hydroeen 


5-61 


4-19 


Ash : 


3-26 


8-06 


Sulphur 


1-21 


1-90 


Nhrog™ . 


1-56 


0-80 




3-52 


0-86 



Total 



100-00 100-00 



The practical trial made on the Mynydd Newydd coal in the experimental boiler, 
9-52 as its evaporative value; if, then, we assitme that the two coals possess equal calorific 
powers, the evaporative values of the two boilers will evidently be as 9-52 is lo 11-42; or, in 
other words, the Cornish boilers will be found to possess a superiority of nearly 20 per cent, 
over that used for the purposes of the investigation. 

Assuming, then, the economic equality of these two coals, we have only to multiply the 
results obtained by the various coals during our own experiments by 1 ■ 1995, in order to ascer- 
tain their several evaporative values if consumed under the Cornish boilers. 

' We lodk care fo assure ourselves, by meant of the gauges, that the boiler contained the «ame quantity 
of water at the beginning and close of ti.e experiments. 

a 
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The following table has been calculated upon this assumption/ and should thereibre be 
sidered only as an approximation : — 

Table X. 



Name of Coal. 



Mynydd Newydd . 
Grai^ola ....'. 
Anthracite (Jones & Aubrey) 
Old Castle Fiery Vein . . 
Ward's Fiery Vein . . 

BiAea 

Llani^enock . • • • • 

Pentripoth 

Pentrefellin • • . • . 
Powell's Duffryn . 
Three-quarter Rock Vein . 
Cwm Frood Rock Vein 
Cwm Nanty-Gros • 

Resolven 

Pontypool 



Efaporatife 
Power, 

Admiralty 

boiler. 

Actual. 



8 
6 
10 
8 
8 
8 
9 



9-52 
9-35 
9-46 
8-94 
9-40 
9-94 
8^86 
72 
36 
149 
84 
70 
42 
53 



EhmpocatiTe 

Power, 

Cornish 

boiler. 

Tbeoretieal. 



7-47 



11-42 
11-21 
11*34 
10-72 
11-27 
11*92 
10-62 
10-46 

7-62 
12-17 
10*60 
10-43 
10-10 
11 -43 

8-96 



Name of Coal. 



Bedwas 

EbbwVale 

Porthmawr 

Dalkeith Jewel Seam • 

, , Coronation Seam 
Wallsend Elgin • . 
Fordel Splint . • . 
Grangemouth • 
Coleshill .... 
Broomhill • . • • 
Lydney • . . . 
Slievardagh (Irish) . 
Wylam's Patent Fuel . 
Warlich's 
Bell's 



P4Mr4 



Evapoimtive(Brapomtiv« 

Power, 
Aiimixalty 

boiler. 

ActnaL 



99 



99 



9-79 
10-21 
7-53 
7-08 
7-71 
8-46 
7-56 
7-40 
8-00 
7-30 
8-52 
9 85 
8-92 
10*36 
8-53 



11- 

12- 
9- 
8- 
9- 

10- 
9*06 
8-87 
9-59 



74 
24 
03 
49 
24 



8 
10 
II 
II 
12 
10 



75 

-22 
81 
'70 
-42 
*23 



Section III. — Formulae for Estimating the Evaporative Value of Fuel. By Messes. 

Wilson aud Kingsbury. 

We now proceed to give an account of the formulae employed in some of the oalculatiooSy 
and of some experiments on the indications of the thermometers employed in giving the tem- 
peratures of the flues ; and on one or two points connected with the inquiry, which could not 
with propriety be incorporated in previous parts of the Report : — 
I. To calculate the evaporating power of the coals. 

In this investigation, several circumstances must be taken into consideration, which materially 
affect the relative quantities of water evaporated and coal consumed. 

1 . The teiuperature of the water in the tanks is not the same as that of the water in the 
boiler, and it varies during the day. 

2. The temperature of the water in the boilers and in the tanks, varies with the external 
temperature of the air, and the circumstances under which the experiments are conducted. 

3. The surface temperature of the water in the boiler is not the same as the mean temper 
rature of the whole mass of water in it. 

4. A considerable portion of the water exposed to the action of the fire is not convertad 
into steam. 

5. Some wood being employed in lighting the fire, its heating effect must be calculated and 
allowed for. 

Other circumstances, slightly modifying the results, may be notieed, such as— the expansion 
of the water in the boiler — of that in the tanks — ^the expansion of the boilers and of the tanks 
themselves — the heat lost iu raising the temperatiure of the air in the boiler-house — of the air^ 
aqueous vapour, and gases passing through the fire and flues— of the iron, brick and stone- 
work, of the setting, besides me heat absorbed in vaporizing the water (hygroscopic) existiiig 
in the coals, &c., &c. ; but in a preliminary Report like the present, it has been thought 
useles$> ^o take these into account, and even then, in all probability, it would be valueless, wbue 
the errors of observation remain of such magnitude and importance. 

The calculation of the evaporating power has been made in this way : the quantity of fuel 
consumed was divided into two parts, the first being the weight required to raise the whole 
mass of water exposed during the experiment to the action of the fire from the mean temperature 
to 212°, and the second, that required to evaporate the quantity of water taken from the 
tanks, already raised to 212°. Hence we, in the first place, calculated the mean temperature 
of the whole mass, that is, of the water in the boiler at its initial temperature, when mixed with 
the water drawn from the tanks, at its average temperature. Since the temperature of the 
water in the tanks varied during the day, we took several observations to get an average, which 
may be called t'. 

Let w be the weight of water drawn from the tanks, temperature t'. 
W „ in boiler „ «, i" 

t temperature after mixture. 

Then t ° w + to "" (^^ 

f" is the mean temperature of the mass of water in the boiler, mentioned in No. 3, and was 
deduced from the surface temperature by means of a correction derived from ei^periment 



♦ The Mynydd Newydd coal, supposing there was no loss of heat, is capable of evaporating 14-90 lbs. of 
water, and the Welsh coal (used in Cornwall) 14-28 lbs. ; but considering that this heat cannot all be ob- 
tained in practice, these economic values for calculation might be taken as equal without introdueing any 
serious error. 
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For No. 5, we made a correction by deducting,, from the weight of water evaporated^ a 
quantity equivalent to the work done by the wood employed, the evaporating power of which 
was determined from data furnished by one day's experiment on the wood usually employed 
in lighting the fire, by means of the following investigation : — 

To calculate (e) the coefficient of evaporating power of die wood, that is, the number of 
lbs. of water which lib. will evaporate from 21^. 

In the actual experiment, by burning a certain weight of wood under the boiler, we raise a 
certain weight of water from a known temperature to the boiling point, and then evaporate a 
given portion of it. 

Let N be the total weight of wood consumed in raising (W + w) (the sum of the weight 
of water in the boiler, and of that portion drawn from the tanks during the experiment), from 
the mean temperature t given by (A) to 212®, and also in evaporating w from 212®, we want 
to find the weight N^ necessary to evaporate w from 212®. 

Then _y = e, the evaporating power. 

Let m be the weight of wood required to raise W + tc? from t to 212®, and 1000 the lat^t 
heat of steam. 

n to evaporate W + m; from 212® 
N' „ w „ 



Now 



Thcnm + N' = N. 

l_ _ n_ 

212-^ m 

But JL = W + iP 

N' w 

w 



.-. N' = „ 



W + to 
I (N - N.') = (212 -On 

= (212-ON'(^). 
N I = N'j y^ + *° (212 - + ' 

^'l(212 - <) (W + w)+ ;» 
to) 

to _ (212-0 ( W + to) + Zw 

•*• N, - N < 

= e 
Or, introducing the value of t given by (A). 

(Z + .212 - tt' + (212 - f") W ^ 

n; 

Hence if ^ be the weight of weed emjdoyed in lighting the fire^ e q will be the weight of 
water evaporated from 212® by the wood, which must be deducted from the weight of water 
evaporated in calculating the work done by the eoals. 

To calculate the coefficient of evaporating power jof the jooal, or the weight of water which 
1 lb will evaporate from 212^. 

Let F be the total weight of coal consumed, then the work dime by P will be to raise 
W 4- II? of water from t to 212^, and to evaporate w — ^q fcomi212^ 

Let m be the weight of coal required to raise W + w to 213° from t 
p . „ „ evaporate w-^eq from 212* 

n „ „ „ W+ IP from 212^ 

Now P = m 4- 1> 

&]2-^ 971 



n 



n W+ w 



212 -« 



.fv>-tif\ 212- 



(W + to) (212 - + (ip -- » yy y w-tfy 

-TjTJ -= j, 
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Introducing the values from which the mean temperature t was obtained (A), we have 
eventually 

ff = *: 

in which W is the weight of water in the boiler; 

to „ drawn from the tanks during the experiment ; 

t^ the mean temperature of water in tanks ; 

t'^ the corrected initial temperature of the water in the boiler. 

Correction in the calculated evaporating power of the Coals for the combuttible matter exuting in 

the residua. 

The experiments made for the purpose of determining the quantity of combustible matter 
in the residua show that all the coal is not usefully burned in evaporating water ; hence the 
calculated coefficient of evaporating power is in every case somewhat too low. The following; 
is an attempt to make an allowance for this by way of correction. 

For this, which must be considered as a very rough approximation, we must assume that 
in whatever ratio the combustible and incombustible matters exist in the ashes, cinders^ &c., 
that the amount of work done or of water evaporated b proportional to the quantity of com* 
bustible matter present, and also, that the same quantity of water would be evaporated by a 
weight of coal containing the same quantity of combustible matter as the residua under con- 
sideration. 

If then Q be the weight of coal containing the same weight of combustible matter as the 
residua after its combustion in the furnace, 

■^^ ^ ^p Q . ^ ^ = E , the corrected coefficient of evaporating power. 



7,1 r ashes \ 

72>be the weights of < cinders* lafter the experiment. 

h) I soot j 



^the per centage of combustible matter in them respectively, 

Q the weight of coal containing the same weight of combustible matter, 

r the per centage of combustible matter in the coal (as given by chemical analysis); 

Then r Q = r, itj + r, «?, + r, «?, 

r 

For the purpose of ascertaining the heat of the vases passing along the flues, and also up 
the chimney after having passed over the entire heating surface of the boiler, an arrangement 
was made by which thermometers, graduated up to the boiling point of mercury, were inserted 
in the flues (H, I, K) at about one-third of their depth from the top. This was done by 
means of iron tubes closed at the bottom, and firmly cemented and worked into the brick 
^tting of the boilers. In order to make the contact perfect between the iron tubes and the 
thermometer bulbs placed in them, that the heat might be equally diffused, some mutton suet 
or oil was placed in the tubes sufficient to fill three or four inches of their length. We com- 
menced the trials making use of this arrangement, which enabled us, so far, to regulate the 
damper (K) in checking or increasing the draft and consequent heat of the gaseous products. 
Having, however, occasion to take the temperature of the gases in the chimney with a naked 
thermometer, we found that the heat thus shown was greater to some extent than that indi- 
cated by the thermometer inserted in the iron tube of the escape flue at the damper (K). 
As this was a matter that would materially affect all our thermometer observations, we at 
once took up one of the tubes in the side flues (l\ in order to see, by comparative observations, 
how far this arrangement of iron tubes and oil nad misled us in the estimation of the actual 
temperature of the flues ; previously making a series of observations with the thermometers in 
the tubes as they were then fixed in the two side flues (H, I), to satisfy ourselves that the 
currents of heated gases were equal on both sides of the bouer. 

The variation was found to be but small and very irregular ; certainly not of sufficient 
importance to affect our results, which were as follows : — 

Thermometer in tube H. Thermometer naked \njlue (I). 

^^ ' ' 530", with usual draft (70 square inches). 

400", damper nearly closed. 

528", damper again open (70 inches). 

435", damper nearly closed. 

380", damper and nre doors closed. 

380", do. do. 



Observation 1 


380» 


>» 


2 


370» 


99 


3 


370» 


• 


4 


365» 


i> 


5 


360" 


99 


6 


340» 



* The weight of the cinder is supposed to be that after the separation of the clinker (considered at ineoa- 
buitible matter) if there be any, or m^ — c ^ pin which c «■ weight of cinder given by experimisnt and 
p weight of clinker. 
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We also observetl that llie temperature at llie lop part of ihe flue differed from ihat at the 
bottom, and that (as might be expected) this difference was materially influenced by the draught. 
With the damper Dearly closed, it was 3C0° at the bottom, and 415" at ttie top; and with the 
dami^eropen (70 in.), it was 430° at bottom, and 415° at top. Tlie fire at the time of making 
these observations had burnt down very low, being at the close of the day's work. In drawing 
tlie samples of gases for analysis Irorn the chimney shaO, we also observed that the temperature 
varied according to the particular part in the chimney where the thermometer was placed, the 
centre being lower always than the sides — a variation most probably due to the down currents 
of cold air, which, unless guarded against, might vitiate the results obtained from the analysis 
of the products of combustion. 

By the evidence obtaintd throngh the observations made with the naked thermometer in the 
flue, it would appear that not only a considerable quantity of heat was absorbed and lost by 
the use of Iron lubes, but that the variations, either in increase or decrease, were only shown 
after the tubes had been exposed to their action fur some time ; the one (naked) thermometer 
indicating immediately an extreme difl'erence of 150°. while the other (in the tube H) only gave 
an extreme difference of 40°, and being but very slightly and slowly affected by the difl'erence of 
dralV, which at once was seen by the action of the nahid thermometer. 

Finding such a loss sustained by the use of iron tubes and oil, we made use of a fusible 
metallic compound instead of the oil, which we found gave much more ready intimation of ihe 
changes of temperature, but which still gave us a far lower degree of heat than that given by 
the naked thermometer. 

By an arrangement of wires of different thermo-electric relations, we constructed a rough 
thermo-electric thermometer, which was connected with the flues, and gave us suflicient evidence 
of its apphcability for such purposes, as to induce us to think that it will form a very excellent 
and delicate indicator of lemperaUire. especially where sudden variations occur, and where the 
heat is too great for the use of mercurial thermometers. Our investigation experiments being at 
this time brought to a close, we were not able to carry out this application into practical 
operation. 

■J'hese observations were made, and are now given more for the purpose of calling attention 
to the subjects, than from a desire to claim any definite value for them. 

ExpBHiMENT for determining the Coefficient of the Evafobativr Power of Wood, and 
the Formula used in calculating the results, by Mr. J. Arthur Pimlmps. 

In the formulae for calculating the evaporative power of wood and coal, as given in the pre- 
ceding chapter, no notice is taken of the expansion and contraction of the water in the boiler 
from an increase or diminution of temperature; and therefore, although sufficiently exact for 
practical purposes, they are not strictly correct. 

In order to make this allowance, it will be necessary to ascertain what weight of water the 
boiler contains, when filled, to the normal point at the various temperatures within the ex- 
tremes of observed difference. 

With this view, the boiler was filled to the normal point with water at the temperature of 
70^ Fahrenheit, when it was found to contain 4730lbs. ; the 6re was then lighted, and the 
increase of heat noted by means of a thermometer placed in the tube L, containing mercury ; 
the water was soon observed to expand and rise slowly above the normal point, and at each 
successive elevation of 20" marked by Ibe thermometer the excess of water was drawn off 
down lo the normal point, by means of the cock R", and weighed ; these successive weighings 
furnished the data from which the following Table has been calculated. 



Table showing 


the Expansion of W 


xter in the Boiler at diff'erent Temperatures. 




Temper- 




Actual Weisht 


Difference 






.hire af 


Rutio of 


^rWalecm 


between 






Waler, 


apparent lo 
real Weight. 


Dollcr whifn 


■dual and 






Fllht.;U- 


filled Id tiatmoi 


appan^dt 






lieil. 




Poiat. 


W.inlil. 




^^^^^^ 


. 




Lb.. 






^^^^^^E 


70 


1-0000 


4730-000 


000 




^^^^^^m 


8U 


0-9996 


4728-108 


1'892 




^^^^^^H 


90 


0-9993 


4726-216 


3-784 




^^K 


100 


0-9937 


4723-950 


6-OjO 




^^H 


110 


0-9983 


4721-960 


8-040 






120 


0-9919 


4719-097 


10-903 




^^^K 


130 


09974 


4717-795 


12-205 






140 


0-9971 


4715-283 


14-717 




^^^^^^K 


150 


0-9967 


4714-012 


15-988 




^^^^^^^ 


160 


0-9954 


4708 ■ 242 


21-758 




^^^^^^^ 


\no 


0-9940 


4701 -620 


28-380 




^^^^^^H 


180 


0-9923 


4693-579 


36-421 




^^^^^^H 


190 


0- 9.101 


4683-173 


46-827 




^^^^^^H 


200 


0-9879 


^672- 767 


57-233 




^^^^^^B 


202 


0-9869 


46G8-037 


61-963 




^^^^^^B 


204 


0-9859 


4663-307 


66-693 




^^^^^^B 


206 


0-9849 


4658-577 


71-4-23 




^^^^^^V 


208 


0-9839 


4653-847 


76- 1.53 




^^^^^" 


210 


0-9829 


4649-117 


80-883 






312 


0-9S19 


4644- 38n 


av6\-i 


\ 



^ APPENDIX TO FIRST REPOBT ON THE COALS 

' ' Between the temperatures of 150^ and 212^ a variation of 69 -625 lbs. in the weight of water 
contained in the boiler will be observed, which, though an extreme case, clearly shows that, 
even when a difference of 10^ has been oiiserved between the initial and final temperatures, 
allowance should be made for it in the calculations. 

It was also thought advisable to ascertain with great accuracy the evaporative powar of 
the wood used in lighting the fires ; for this being a constant in all the experimeota^ it is 
obviously of great importance. 

Determination of the heating powers of wood; method of correction for the wood uted in Kgktimg 

thefire. 

In order to ascertain the evaporative power of wood when applied to this particular boiler, it 
was filled to the normal point with water at the temperature of 212° Fahrenheit ; the fire 
was then supplied with wood during eight consecutive hours, at the expiration of whidi time 
it was allowed to burn slowly out^ and on the following rooming water was let down from the 
tanks, till it again attained the normal level marked on the water-gauge of the boiler, when it 
was found that the mixture had a temperature of 200° Fahrenheit. It was also ascertained 
that from the commencement of the experiment 1800 lbs. of water had been let down from the 
tanks^ and that 639 lbs. of wood had been consumed. 

From these data, then, we have to find the coefficient required ; and this may be done i|i 
the following manner : — 

A. On consulting the table which has been constructed for this purpose^ we find that the 
boiler contains more water, by 28* 380 lbs., at the close of the experiment than it did at its 
commencement; in order, therefore, to ascertain the quantity actually evaporated, fiT>m that let 
down into the boiler during the experiment, we have 1800— 28 '380= 177 1*62 lbs., which is 
the actual weight of water which has been evaporated. 

But as in this experiment the water is supposed to be evaporated from 212*, we have other 
considerations to attend to, and the second is, the allowance to be made for the quantity of heat 
necessary to raise 177 1*62 lbs. of water from 70**, the mean temperature of the tanks, to the 
temperature of ebullition; we, therefore, multiply 1771 "62 by 14*2 -88, which is the quantity 
of heat expressed in degrees of Fahrenheit necessary to raise the former to the latter temper- 
ature*, ana the result, 253 • 129, shows how many pounds of water at 0" would be raised I® in 
temperature by the same quantity of caloric. We have, therefore, only to divide this sum by- 
Odd* 7> the oo-efficient of the latent heat of steam at the temperature of 212°, to find its 
equivalent value in water evaporated from that temperature; this we find to be 262*12, 
Which should be added to 1771*62 found in Section A. Thus we have 1771 '62+262*12s: 
2033 -74 lbs. 

C. Another cause of error to be considered and allowed, is that which arises from the dif- 
ference in the temperature of the water in the boiler at the beginning and close of the 
experiment. 

In the present case, the water, when the experiment was completed, was 12^ colder than at 
its commencement. And thus we have to subtract from the water evaporated at 212^ a 

Suantity equivalent to the heat which would be required to raise the same weight of water as 
lat contained in the boiler, at the commencement of the experiment, from the final to the initial 
temperature. We have, therefore, to seek, in the table already alluded to, the weight of water 
corresponding to the initial temperature : which, in the present instance, we find to be 4644*387, 
which, being multiplied by 12* 1308, and divided by%5'7, gives 58 340, the weight of water 
which, if evaporated from 212°, would be equivalent to raising 4644*387 lbs. of water from 0® 
to 12°, and this should evidently be subtracted from 1771*62 + 262*12 = 2033-73 lbs. 
resulting from the preceding operations. We have then 2033*73 - 58*340 = 1975*400 lbs. 

D. Ttiere now remains to be made, a slight correction for 28*380 lbs. of water subtracted 
in the first operation : for this weight has evidently been raised from 70° to 200°, and for which 
allowance must be made. 

We find by the usual formulsB, the value of this to be 3*617 lbs., which must be added to 
1975-400 already found. We have then 1975400 + 3-617 = 1979*017 lbs., which, divided 
by the weight of wood employed, will give the coefficient of its evaporative power, which we 

find to be 3 -097.1 

These operations can be conveniently expressed by the following formulae : — 

(W + MJ - w') (I + t) ^*wf + («/-«?)<'' ^ 
^j =E 

In which W represents the total quantity of water let down from the tanks into the boiler 
during the experiment. 



* It will be found from Table II., that the mean specific heat of water between 70o and 212** is I '0062. 

t A similar experiment durinji; which 1056lt>8of wood was consumed gave the number 3*036. These 
results are much lower than those obtained by other experimentalists ; but this difiPerence probably arises 
from the smallness and dampness of the wood employed, added to the gre«t loss of heat occasioned by the 
Tery quick draught necessary to carry off the smoke evolved. The frequent opening of the fire doors for 
the purpose of chi&rging must also have contributed to the same effect. 
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w = The weight of water (as found in the table) contained in the boiler at the commenc- 
ment of the experiment. 

^ 3= The weight of wster eentatned hi die boiler at the close of the experiment. 
/ = Coeffident of the latent heat of steam. 

/ = Qaantity of beat (expressed in degrees of Parhenheit), necessary to raise the water in 
the tanks from its mean temperature, to that at which it has been evaporated. 

/ = The quantity of heat necessary to rais^ the initial to the final temperature of the watet 

in the boiler. 

»» 

^' = Quantity of heat necessary to raise water at the temperature of the tanks to the final 
temperature of the water in the boiler. 

P = Weight of combustible consumed during the experiment. 

E = The coefficient of the heating power of wood. . It is here to be remarked that^ when 
the initial is lower than the final temperature; the formula becomes — 

i .^^ -. E 

In which each term retains its original value, except the last; in which ^" is replaced by 
f, which is the quantity of heat necessary to raise the final temperature to the temperature at 
which the water was evaporated ; and must be regarded ^s having a negative value, whilst f 
becomes positive. 

If, then, we call q the weight of wood employed in lighting the fire, the formulae for esti- 
mating the evaporative power of coak will be — 

(W - Bg + tg - «/) l-^(W + wv}')t + tDe^{n/^)t" '_^, 

P/ 

and 

(W- Eq + u>-'u/)l + Wt + ^'+ (ti/-t(?) /^ _ p,^ 
_ p-^ IS, 

It might perhaps appear that an allowance should be made in these formulas for the heat 
absorbed by the apparatus employed for the purpose of equalizing the temperature of the 
water in the boiler, as it is evident that the tubes Q Q Q. &c. must become heated during the 
process of pumping the water from the bottom of the boiler, in order to distribute it on the 
surface ; but, by the following considerations, it becomes evident that this quantity is so 
extremely small as to be safely neglected in the calculations. 

Firstly, — The pumping of the water is always finished previously to establishing the normal 
level by letting down the water from the tanks ; therefore the whole, or by far the greater 
portion of the heat, absorbed by the apparatus is again yielded to the cold water as it passes 
through them. It is also evident that the value of this difference may be easily calculated 
from the following data. The apparatus is formed of 300 lbs. oi' iron and 35* 5 lbs. of copper : 
if, then, we take the specific heat of iron at 0* 11379, and that of copper at 0*09515, we find 
that the calorific value of the whole apparatus will be equal to 37 '514 lbs. of water. 

It was shown, by a mean of three experiments, that the cold water let down into the boiler 
had absorbed from the apparatus 2* of heat more than had been communicated to it during the 
process of pumping j and as the value of this difference on the coefficient of the evaporative 

power of a combustible will be of the form ^*, we find that for an ordinary operation in which 

350 lbs. of fuel havei been consumed, and 3500 lbs. of water evaporated, this difference will 
influence the result iii the proportion of 10-0000 to 10'0002, which is infinitely too small to 
merit attention in a practical investigation like the present. 

The latent heat of steam between the temperature of 32 and 446* Fahrenheit, as well as the 




These numbers were employed in all the calculations from the foregoing formulae, and 
corrections have constantly been made for the expansion and contraction of the water in the 
tanks, as well as of the tanks themselves, whenever the temperature has varied 2" from 
that at which the water-guages were graduated. 

These corrections were made by means of the Table No. III., calculated from the known 
expansion and contraction of water, between the temperatures of 40* and 80' Fahrenheit and 
the cubic contraction of wrought-iron vessels between the same temperatures. 



* » -■ Calorific value of th« apparatus. = Difierence of temperatures. P = weight of combustible 
employed* / « Latent heat of steam. 

H2 
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Tablb No. II. 



Air 
Thermo- 


Mercarial, 


Number of 

UniiiriufHeat 

•biujdiined by 
t-«i * 


Air 
Thermo- 




Number of 

Unitiei ofHoat 

eoatainod ia 


Mean Spe- 
cific Heat 
of Water 
between 


Spedfic 
Heat 


Latent BmI off Vapov 
Mtnratad to tho 


meter, 
Centi- 


Cvntigraile. 


one kilo, of 
Wnter ill de- 


meter, 
Fahren- 


Fahrenheit 


one pound 
of Water 


0«andT 

Cftnt. or 


of Water 
fiomTto 


tenpcniiito X. 


gxwle. 




scrndiog; from 
TtoO». 


heit. 


1 


atT*. 


belw«sn32* 


T + rfT. 




















andTFahr. 




Centignde. 


Fahranhtfit. 


• 





0-000 


• 
32 


• 
• • 


82-000 


• • 


1-0000 


606-5 


1091-7 


10 




10-002 


50 


• • 


50*003 




*0002 


1-0005 


599*5 


1079 -1 


20 




20010 


68 


• • 


68 018 




-0005 


1-0012 


592-6 


1066*7 


30 




30*026 


86 


• • 


86*046 




•0009 


1-0020 


585-7 


10M*2 


40 




40-051 


104 


• • 


104-091 




-OOIS 


1*0030 


578-7 


1041*6 


50 


50-2 


50-087 


122 


122-36 


122-156 




•0017 


1-0042 


571*6 


1028*9 


60 




60- 137 


140 


• • 


140*246 




0023 


1-0056 


664*7 


1016*4 


70 




70-210 


158 


• • 


158*381 




0030 


1*0072 


557*6 


1003*7 


80 




80 282 


176 


• • 


176-507 




0085 


1-0089 


550*6 


991-1 


90 




90*381 


194 


• • 


194-685 




0042 


1-0109 


543- 5 


978*8 


100 


100 


100-500 


212 


2I2-0 


212*900 




0050 


1-0130 


536-5 


965*7 


110 




110-641 


230 


.. 


231-153 




0058 


1-0153 


529-4 


952-9 


120 




120-806 


248 


• • 


249*450 


J • 


0067 


1-0177 


522*3 


940-1 


130 




130-997 


266 


• • 


267-794 




0076 


10204 


515-1 


927-2 


140 




141-215 


284 


• • 


286*187 




0087 


1-0232 


' 508-0 


914-4 


150 


1500 


151-462 


302 


302-0 


304-632 


^ 1 


0097 


1-0262 


500-7 


901*2 


Ib'O 




161-741 


320 


• • 


323*133 


1. 

* 


0109 


1-0294 


493-6 


888*5 


170 




172-052 


338 


• • 


341*693 


_ 


0121 


1-0328 


486-2 


875*1 


180 




182*398 


356 


• • 


360 316 


V g 
& 


0133 


1-0364 


479-0 


862*2 


190 




192-779 


374 


• • 


379*002 




0146 


1-0401 


471*6 


848-9 


200 


2000 


203-200 


392 


392 


397 - 760 




0160 


10440 


464-8 


835-7 


210 




213 660 


410 


• • 


416*588 




0174 


1*0481 


456-8 


822*2 


220 




224-162 


428 


• • 


435-480 




0189 


1 0524 


449-4 


808-9 


230 




234-708 


446 


• • 


454-474 


1-0204 


1 * 0.168 


441*9 


795*4 



Table No. III. 

Correction for Expansion and Contraction of Water in the Tanks, taking 70* as the 

normal temperature. 



Tempera- 
ture, 
Fahrenheit. 



ActuRl wei(cht of an 
Unity of Water. 



40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 



1-001464 
1-001451 
1-001439 



1 
1 
1 
1 
1 
1 
1 
1 



001426 
001414 
001401 
001294 
001196 
001094 
000992 
000890 



Tempera- 
ture, 
Fahrenheit 



Actual weight of an 
Uuity of Water. 



62 
64 
66 
68 
70 
72 
74 
76 
78 
80 



1-000712 
1 -000534 
r 000356 



1 
1 



000178 
000000 
999763 
999527 
999290 
999054 
998818 



Section IV., Part I.— Chemical Analyses of Coals, by Mr. F. C, Wriohtbok. 

2>.— In the analyses of the coals great care was taken to have a fair average by 
breaking up a large quantity of the coal, and from that selecting a smaller specimen for 
examination. 

As a control experiment, and to see how far the average differed from the best aampley a 
portion of pure coal was selected, and also analysed. 

Hygromctric Water was determined by drying the coal in a water bath, and ascertainiiig 

the loss. 

Carbon and Hydrogen. — More accurate results were obtained by operating upon three or 
four grains than u|>on a larger quantity. The coal was reduced to an impalpable powder, 
dried and mixed in a combustion tube with dry chromate of lead, by means of a screw wire. 
I'he combustion was done in the ordinary way. 

Nitrogen was determined by the usual plan, known to chemists as *' Will and Varreotrappli 
method." 
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Sulphur was determined by mixing the coal with twice its weight of pure precipitated car- 
bonate of lime, placing the mixture in a tube blown into a bulb in the middle, and burning it in 
a stream of oxygen gas with the aid of a spirit lamp. When completely burnt (which is 
readily perceived by the whiteness of the mass, and its solubility in hydrochloric acid), the whole 
is thrown upon a filter, the sulphate of lime washed out, and the sulphuric acid precipitated by 
chloride of barium, and estimated as sulphate of barytes. From this amount the quantity of 
sulphuric acid existing in the ashes of the coal is subtracted. 

Aslies were determined by burning 15 or 20 grains of the coal in a platinum capsule over a 
spirit lamp, or by doing the same in a tube of green glass in a stream of oxygen gas. 

Oxygen was ascertained by loss on the analysis. 

Proximate Analyaes. 

The methods employed in these analyses are described in detail in Bunsen and Playfair's 
Beports on Iron Furnaces (British Association Reports, vol. xiv., p. 142), to which we have to 
refer. The apparatus is figured—- 




in which the tube a a contains the coal^ and, after being heated to a white heat for several 
hours, the weight of coke left ; h contains the tar water and ammonia, which are separated, as 
described in the above report, c being a tube filled with chloride of calcium, to retain any water 
and ammonia which had passed over from b, df is a tube filled with a solution of oxide of lead 
in potash, for the double purpose of retaining sulphuretted hydrogen and carbonic acid, which 
are afterwards separately determined, while e is a tube to retain any aqueous vapour passing 
over from rf. The tube^ contains perchloride of antimony, for the purpose of absorbing olefiant 
gas and the hydro-carbons; g a Liebig's apparatus, containing an alcoholic solution of 
potash, to retain any chlorinated products from f, and h an absorption apparatus, containing 
sulphuric acid ; the tubes % and k being to obtain the ungondensed gases for future analysis. 

Graiqola Coal.* 
Ultimate Analysis. 

C. and H. — I. Coal used 0*2290 grammes, which gave 0'0780 carbonic acid, and 0732 
water. 

II. 0*4170 grammes gave 1 '3065 carbonic acid, and 0'1558 water. 

N.— 0-8633 gave ^OblZ platinum sah = 0036 nitrogen. 

S.— 2-3980 gave 0-1100 sulphateof barytes = -0151 sulphur. This = 0-5P, from which 
0*06 must be deducted for sulphuric acid in ash. 

Ash. — 0-5086 gave 0-0170 ash, and in a second experiment 0*5165 gaveO'0180 ash. 

H o. 3-3295 lost at 212^ -0353 = 1 -06 per cent. 



Carbon . 
Hydrogen 
Nitrogen 
Sulphur • 
Ash . 
Oxygen « 



84-31 
3-54 
0-41 
0-45 
3 14 
8-15 

100-00 



85-44 
4-15 



• • 



3-34 



• • 



Mesn. 

84^7 
3-^ 
0-41 
0-45 
3-24 
719 

100-00 



Proximate Analysis. 

Coal used, 337*565; coke left, 288 390; tar, 4*200; water, 10-768. CO, =9-440. 

S. H. trace — olefiant gas, 0-785; ammonia, 0*592. * 

Note. — The coke obtained in this analysis lost by prolonged heating, in two trials, 5-6 per 

cent, and 6 - 7 per cent. 

Coke 85-5 

Tar 1*2 

Water .31 

Sulphuretted hydrogen . . . trace. 

Carbonic acid 2*79 

Olefiant gas and hjdro-carbon . . 0-23 
Ammonia . . • « .0-17 
Other gases 7-01 



* When the mean analysis is given, it always refers to the average specimens, not including the pure coal. 
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AMTBUhcm, tram T. Ausebt and Co. 

Vltimaie jtnafystM. 

a and n^t Coal uied. 0-2763 graiof. C.0, = 9310^ H.0 = 00863. 
IL Coal 0-2923 mioL C 01, s= 0-9827. ILOsr 0920. 
N,— Coal 0-9234 grains; platinum salt, 0313. 

S.— Coal, 2-0799 grains Ba 0, S.Osz 1248 = 0*0172 S., or 082 per cent., from which 
O'OS muat be subatra^ed (or S. 0, in asb. 

Ash,--0' 7097 coal gave O'OIIO asb, and 0-7645 coal ga^e 0*0115 ach. 
Water.— 2*9938 lost on drying at 212* 0-0612 =: 2*44 per cent. 

Carbon • • 
Hfdrocon 
Nitrogen • 

Sulphur • • 

Oxvgen • . 

Asn • • • 



9119 


1-69 


91-44 


3-44 


3*49 


3*46 


0-21 


• • 


0-31 


0-79 


• • 


0-79 


2-82 


• . 


2-58 


1-55 


' 1-50 


1-52 



10000 100*00 



Jjialysis. 

Coal used, 326-000; coke left, 303 090; tar, none; water, 9*365; platinum salt, 8* 580; 
sulphuret of lead, 0-940; cauix>ntc acid, 0*212 ; olefiant gas, ^ 

Coke 92-9 

Tar •••••• None. 

Water 2*87 

AmBMmia . • • • • 0*20 
Carbonic acid * • » • 0*06 

Sulphuretted hydrogen • • .0*04 

Olefiant eas and hydro-carbon ? 

Other inmmmable gas • • .3-98 

Oldcastle Fiebt Vein. 
UUimate Analydi, 

C. and H.— 0'4430 grains coal eave 1-4247 C. 0, and 0* 1945 H. 0. 

II. 0*4995 grains coal gave 1 '5860 carbonic acid and 0*2186 water. 

III. 0-3055 grains pure coal gave 0-9945 C. 0, and 0- 1365 H. 0. 

N. — 0*899 coal gave 0* 1405 platinum salt, and 0*4200 coal gave 0- 1100 platinum salt. 
S.— 2- 172 gave 215 B a. 0, S. 0, equal to 0*29 S. or 0-13 per cent., from which 0*04 
must be deducted for S. 0, in ash. 

Ash.— • 6755 coal gave * 0175 ash, and * 7 120 gave * 0192 ash. 
Water,— 2-4314 lost at 2V1^ 0- 180. 



Carbon • 
Hydrogen . 
Nitrogen • 
Sulphur • 
Oxygen . 
Ash • • 



Avtra^rt Co*L 


PumCiMl. 

88-75 


Mean. 


87-70 86 59 


87-68 


4-87 4-86 


4-96 , 


4-89 


0-99 


1-64 


1-31 


009 


• • 


0-09 


3-76 


•^ • u ■ 


3-39 


2-59 2-69 


• • 


2-64 



100*00 100*00 



Proximate Analt/iis. 

Coal u»o(l. 106*250; coke left, 84*75; tar, 6*230; water, 3*611; ammonia, *4-832; 
platinum salt, sulphuret of load, 0*915; carbonic acid, 0*470 ; olefiant gas, 0-290. 

Coke . . . • . 79*8 

Tar 5*86 

Water 3.39 

Ammonia. • • • .0*35 
Carbonic acid • • • .0*44 

Sulphuretted hydrogen . . 0*12 

Olefiant ^as and hydro-carbon. • 0*27 
Other inflammable gases . • • . 9*77 

WARD*af Fiery Vein. 

Ultimate Atudysis. 

C. and TI.— 5* 103 gave 16*440 C. 0, and 1805 H. 0. 

N. — 11 * 675 coal gave 1 895 platinum salt. 

&— 12 • 585 coal gave • 765 B a 0, S. O,. 

Asli.— 8*805 coal gave 630 ash, and 15*075 coal gave 1*050 ash. 

JNi^— The pure coal contained only 3*82 per cent ash. 
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Water.— 5-200 grammi dried at 212^ lost. 0-763=« 1'38 per cent.; and 25'66 grains 
dried at 212« lost 327 = 1-27. 

Carbon . .. . . •87-87 
Hydrogen . . • • 8-93 
Nitrogten . • • • . 1"02 
Sulphur . . . . • 0-83 
Oxygen (included in ash). 
Ash 7*0i 

Proximate Analysis. 

236-910 coal gave 4-270 tar, 7' 150 water, 7*650 platinum salt, 8*970 sulphuret of lead, 
4-280 carbonic arid, 0*500 olefiant gas. The coke was lost, by an accident in experi- 
menting. 

Coke • • • • • • ? 



Tar . 

Water . . 
Ammonia . 
Carbonic acid 
Sulphuretted hydrogen 
Olefiant gas 



1-80 
801 
0-24 
1-80 
0-21 
0-21 



BiNBA Coal. 

C. and H.— 4-255 coal gave 13-845 C. and 1-737 H. 0. 
3-255 „ „ 10-525 C.Og and 1 -344 H.O. 
3-955 pure „ 12-917 C. 0, and 1 710 H.O. 

N. — 10-110 coal gave 2*350 platinum salt. 

S.— 15-605' „ „ 0-380 B a 0, S. 0,. 

Ash.— 17-265 „ „ 0-690 ash. 

9 095 „ „ 0-358 ,, 
15-975 pure „ 0*380 „ 

Water. — 61*035 coal dried at 212® gave 0*560 water. In another experiment, 
in which details are omitted, the water amounted to 0-82 per cent. 





Averafl^ Coal. 


Pure Coal. 

89-07 


Mean. 


Carbon 


. 88-73 88-18 


88-66 


Hydrogen . 


. 4-53 4-58 


4-80 


4-63 


Nitrogen . 


. 1-43 


■ « 


1-43 


Sulphur • 


. 0-33 


V • 


0-33 


Oxygen • 


. 105 


• « 


102 


Ash • • 


. 3-93 3-99 


{2.38} 


3-96 




100-00 


100-00 



Proximate Analysis* 

Coal used, 313*860 gave 276- 170 of coke; of tar, 6-540; of water, 14*540; of ammo- 
nia, platinum salt, 3 - 540 ; of sulphuret of .lead, 2 - 070 ; of carbonic acid, 5 - 296 ; of olefiant 
gas and hydro-carbon, 0-985. 



V/UIVV • • • • « 

Tar 


. 2-08 


Water 


. 3-58 


Ammonia • • • 


, 008 


Carbonic acid • . • , 


. 1-68 


S'llphuretted hydrogen. . < 


, 009 


Olefiant gas • • • « 


, 0-31 


Other gases • • • < 


. 4-08 



C. and H. 



4 145 
3-585 

N.— 8-380 

S.— 8-620 

Ash.— 7-293 
5-719 



LLAKSENliVCK. 

U&imate Amtlytis. 
-079 coal gave 12-860 C. 0, and 1 -682 H. 0. 



99 



» 



V 



9% 



» 



» 



» 



>i 



99 



9f 



99 



13-060 „ „ 1-540 
11-060 „ „ 1-3-25 

1 -425 platinum salt. 
185 B a 0, a 5. 

434 Ash. 
370 



99 



$9 



* In the proximate analyses the coal waa not dried wavitos lb its being; &eated^ and tELerefi»a tbe 
greater than that corresponding to the oxygen formed^ 
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Aveimg* CobL 


FaraCoal. 
84 46 


MaM. 


. 85-98 


85 93 


85-46 


. 4-58 ' 


4-12 


4-10 


4-20 


. 1-07 


• • 


• • 


1-07 


. 0-29 


• • 


• • 


0-29 


. 1-17 


• • 


• • 


244 


. 6-91 


6-17 


• • 


6-54 



Carbon 
Hydrogen. 
Nitrogen . 
Sulphur • 
Oxygen 
Ash • 

Proximate Analysis* 

Coal used, 311-730; coke formed, 260-890; tar, 3*795; water, 12*701 ; ammonia plati- 
num salt, 3-280; carbonic acid, 10*023; suiphurec of lead, 0*610; defiant gas, 1*340. 

Coke • 
Tar 
Water 
Ammonia • 
Carbonic acid 
Sulphuretted I 
defiant ^p& 
Other gases 



• • 




1-22 


• • . « 




4 07 


• • 




0-08 


• • « 




3-21 


drogen 




02 


• • 




0'43 


^BNTRBPOTH. 




7-28 



Ultimate Analysis. 

C. and H— 3- 135 coal gave 10- 188 C. 0, and 1 -225 H. 0. 

3-128 „ „ 10-155 CO, ., 1-315 H.O. 

N.~10-040 „ „ 0-310 platinum salt. 

S. — Not estimated. 
Ash. — 6-490 gave 215 ash. 
9-50 „ 325 „ 



I. 



II. 



Meuu 



Carbon ... 88-62 88*83 

Hydrogen. . . 4 34 4*67 

Nitrogen . « . 0-18 

Oxygen • • • 

Ash .... 3-31 3-41 


88 72 
4-50 
18 
3-24 
3-36 


Dalkeith Jewel Seam. 




C. and H.— 2-935 coal gave 7*970 C. 0, and l*! 
2 .854 „ „ 7-855 CO, and i-; 
2-680 pure „ 8*260 C 0, and 1*-, 


379 H. 0. 
303 H. 0. 
381 H. 0. 


N.— 12-073 coal „ 0-200 platinum salt 


. 


S.— 6-275 „ „ 0- 155 B a 0, S. 0,. 




Ash.— 11 -892 pure „ 0-085 ash. 
4-290 „ „ 0-190 „ 
8-315 „ „ 360 „ 




Water.— 26 • 760 dried at 212<» lost 2-505. 




Average Cual. Pure Coal. 


Mnn. 


Carbon . , '74-05 75-06 78- 76 

Hydrogen . 5-21 507 ' 5-36 

Nitro(ieu . . 0-10 .. .. 

Sulphur . . 0-33 

Oxygen . . 15-99 

Ash . . . 4-32 4-42 0-71 


74-55 
5-14 
0-10 
0-33 

15-51 
4-37 



Dalkeith Coronation Seam. 

C. and H.— 2 761 gave 7-800 C. 0, and 1-927 H. 0. 
2-647 „ 7*425 CO, and 1-258 H.O. 
3*743 „ 10-605 C 0, and 1-722 H. 0. 

N. — ^Too small to determine. 

S.— 6* 125 gave 0-280 B a 0, S. O,. 

Ash.— 11*913 „ 0-355 ash. 
7-362 „ 0-224 „ 
8-035 „ 0-300 „ 

Water.— 40* i05 lost at 212*' 2*360. 



* In some aTlalyses the carbonic acid appears to stand in a certain ratio 1o the oxy<:en confained in t)ie 
coal. This seeniK an exception, all the oxvfren bein^ given off as carbonic acid. However, a greater number- 
of analyses should be compared, to draw any in!crcnce. ^ 
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Avtrage Coal. 


PuieCoal. 

77-29 
511 

• • 

• • 

2-68 


Mean. 


Carbon . 
Hydrogen • 
Nitrogen . < 
Sulphur • . 
Oxygen 
Ash . • • 


. 77-04 76 50 
. 5-21 5-28 

. 0-38 
. 14-02 

3-35 3-38 


76-94 
. 5-20 

trace. 

0-38 
15-78 

3-10 




100-00 


100 00 




Pbntrefblan. 





» 
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C. and H.— 4-025 gave 12-950 C. 0, and 1 355 H. 0. 
4008 „ 12-250 CO, and 1-410 
2-573 „ 8-065 CO, and 0-815 

N. — Only traces were found. 

S.— 5 • 445 gave • 495 B a 0, S. Oj. 

Ash.— 9-075 „ 0-550 ash. 
19-153 „ 1-175 ash. 
7*870 pure coal gave 0-305 ash. 





Average Coal. 


Pur. Coal. 


Mean. ' 


Carbon 


. 87-74 83-35 


85-48 


85-52 


Hydrogen 


. 3-74 3-90 


3-52 


3-72 


Nitrog[en • 


trace. 


• • 


trace. 


Sulphur • , 


. 0-12 


• • 


0-12 


Oxygen - 
Ash- • • 


. 4 53 


• • 


4-55 


. {3-87} 606 


6- 13 


6-09 



Section III., Part II. — Chemical Analysis of the Coals by Mr. H. How. 

Ultimate Analysis of Coals. 

The methods pursued for the estimation of the constituents of the coals in the followino^ 
analysis were precisely identical with those already specified^ with the exception of that 
for the determination of the sulphur. The amount of this element was ascertained by fusing 
about 10 grains with carbonate of soda and nitre in proper proportions, and then proceeding in 
the usual way for estimating sulphuric acid; this method was preferred as occupying far less 
time than the one before mentioned. 

With regard to analysis of "pure coal/' it was thought unnecessary to multiply instances of 
this kind, a sufficient number being already brought forward lo show generally the nature of 
different parts of a coal, and a knowledge of this variation in every instance would not possess 
a practical utility great enough to justify the occupation of the considerable time requisite for 
the extension of the investigation in this particular direction : while the fact of my being aware 
of the existence of such a want of uniformity has made me most careful to obtain such an 
average sample of each coal as shall express most fairly upon analysis the real value of the 
mass ; the following are the results : — 



Experimental Numbers in the Analyses. 
Powell's Duffryn Coal. 
This coal contained 1 * 13 per cent, of water : dried at 212°. 

Coal. 

2- 15 grs. yielded 6*97 carbonic acid and 0-88 water. 

203 ,, 6-56 

11-31 ,, 0-36 ash. 

10-78 ,, 0-36 ,, 

8*73 , , 2*02 chloride of platinum and ammonium. 

6-93 ,, 0-926 sulphate of baryta. 



Mynydd Newydd. 
This coal yielded 0*61 per cent, of water: dried at 212^ Fah. 

Coal. 

3-56 grs. gave 11-00 carbonic acid and 1*80 water* 

3-49 ,, 10*90 ,, 1-86 ,, 

12-20 ,, 0*40 ash. 

4*35 ,, 0-14,, 
10-00 ' , , 2-52 bichloride of platinum and ammonium. 

6*63 ,, 0*615 sulphate of baryta. - ^ 

Coal swells up much on heating, burns with much flame, and leaves a btl^lT^^ ^^aSo^* 

\ 
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Tbree-qoabtes Rock Vein. 
Hiis coal yielded 1 * 67 per raat. of water: dried at 212° Fah. 

Cod. 

3-65 gr8.-gaTe 10- 10 carbonic acid and 1*65 water. 
3-96 .. 10-87 ,, 1-73 



9-99 

9-81 

13-40 

8-33 



9 

9 

9 
9 



9 » 



1- 07 ash. 

* 2 36 bichloride of platinuin and ammomiiin. 
1 " 87 sulphate of baryta. 



Coal swells up much in burning ; leaves a grey ash. 



Park 'End Coals, Ltdnet. 
This coal contained 2 * 78 per cent water : dried at 212*^ Fah. 

3*15 grs. gave 8*47 carbonic acid and 1*6 wafer. 



2-63 
8-35 
7-46 
12-65 
813 

Ash had a reddish colour. 



> » 



7'tl 

S3a«h. 
0-75,, 

4' 15 platinum salt. 

1 466 sulphate of baryta. 



1*36 



>' 



CwM Trood Rock Vein. 
This coal jpnre 1 * 12 per cent, water : dried at 212* Fah. 

Coil. 

3*09 gn. jrielded 9*26 carbonic acid and 1*6 water* 
3-37 ., 10*23 ,, 1-8 „ 



7-90 ,, 


0-47 ash. 


7-43 , , 


45 ,, 


9-90 ,. 


, 1 * 76 platinum salt. 


10«42 , , 


» 1 *02 sulphate of baryta. 



CwM Nanty-Oro«. 
is eoal yielded 0*9 per cent, water : dried at 212° Fah. 

3 '74 grs. gave 10* 72 carbonic acid and 1 *93 water. 
3*46 .. 9*97 ., 1*70 „ 



6-60 

6*23 

7*72 

11*70 



* 9 



f 

9 
9 
9 



0*37 adi. 

0*36 ,, 

2*30 platinum salt 

2*665 sulphate baryta. 



Coal svrelk up nmch in bumingr and leaves a red or pink ash. 



Wylam's Patent Fuel. 
This fuel contained 1*38 per cent, water : dried at 212^ Fah. 

FimL 

3*46 grs. gave 10* 10 carbonic acid, and 1*7 water. 



2*25 
7-33 
5*64 
10*47 
8-17 

Ash had a reddish grey colour. 



6-62 „ and 1*17 

0-36 ash. 

0*27 „ 

2*^89 platinum salt of ammonia. 

0*803 sulphate of baryta. 
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Grangemouth Coal. 
This coal yielded 6-42 per cent, water : dried at 212® Fah. 

Coal. 

3-80 grs. gave 11*16 carbonic acid, and 1-82 water. 
3:75 ,, .10-95 „ and 1-77 

6*80 ,, 0*24 ash. 

6*50 ,, 0-23 ,, 

10 * 64 , , 2-30 platinum salt. 

7 • 73 , , 0-842 sulphate of baryta. 

Ash had a reddish yellow colour. 



»• 



SUITED TO THE STEAM NAVY. 6a 

Broomuill CoAi. 
This coal yielded 9*31 per cent*, water: dried at 212^ Eak 

Coal. 

8*035 gn. gave 9*06 carbonic acid^ and 1*70 water;. 

2-85 ,, 8*57 ,, and 1*57 ,, 

10-52 ,, 0-33 ash. 

9-25 ,, 0*28 ,, 

9 34 , 2*71 platinum salt 

7-01 ,, 1 * 49 sulphate of baryta. 
Ash pale red. 

Resolyen. 
This coal yielded 1 * 55 per cent, water : dried at 212^ Fah. 

Coal. 

3*85 grs. gave 11*2 carbonic acid, and 1*55 water. 
3*53 „ .. 1-60 



11-31 

8-32 

908 

8*85 

Ash was reddish brown. 



9 if * \J\^ ,, 

1 -or ash. 

0*78 ,, 
, 2 * 07 platinum salt of ammonia. 
, 3 * 39 sulphate of baryta. 



PONTYPOOL. 

This coal yielded 1*6 per cent, water: dried at 212*'Fa 

Coal. 

2-59 grs. gave 7*65 carbonic acid, and 1*29 water. 
2-28 ,, 6-76 ,, and 1-19 ,, 

9 57 ,, 0*48 ash. 
1319 ,, 0-72 ,. 
7*41 , , 1 • 60 platinum salt. 
5 * 04 , , 0-895 sulphate of baryta. 

Bedwas. 
This coal contained 1*28 per cent, water : dHed at 212° Fah. 

Coal. 

2- 18 grs. gave 6*45 carbonic acid, and 1*16 water. 

2*18 ,, 6*44 ,, and 1-20 ,, 

11*36 ,, 0-80 ash. 

6*72 „ 0*46 ,, 

8 * 66 , , 1 * 98 platinum salt. 

4 . 82 , , 1 * 298 sulphate of baryta. . 

5-48 „ 1*48 

PORTHMAWR BoCK Vein. 

This coal contained 1*7 per cent, water: dried at 21*2^ Fah. 

Coal. 

3*42 grs. gave 9*33 carbonic acid, and 1*47 water. 
313 ,, 8*61 ,, and 1-41 ,, 

10*73 ,, 1-59 ash. 
5-67 ,, 0*83 ,, 
8 • 97 ,-, 1 • 88 platinum salt. 
7-36 , , 0*62 sulphate of baryta. 
Ash left was of a pearly white appearance. 

Warlich's Patent Fuel. 
This fuel yielded 0*92 per cent, water: dried at 212"* Fah. 

Fuel. 

3*49 grs. gave 11 *49 carbonic acid, and 1 *85 water. 
2-9 ,, 9-60 ,, and 1-37 ,, 

7-51 ,, 0*22 ash. 
8-57 ,, 0*25 ,, 
4 * 55' , , * 566 sulphate of baryta. 
This fuel swelled a little on heating ; left a red ash. 

BfiLL*s Patent Fuel. 
.Gave 0*9 per cent, water: dried at 212° Fah. 

Fuel. 

3"*M grs. gave 12*33 carbonic acid, and 1*81 water. 

3*96 ,, 12-81 ,, and 1*86 ,, 

5-63 ,, 0*27 ash. 

7-60 ,, 0-39 ,, 

13-53 M 1 * 84 platinum salt 

8 * 80 , , 0-517 sulphate of baryta.' 
This fuel swells up very much, and leaves, on incineration, a grey ^\x. 
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Ebbw Vale Coal. 

This coal contained 1 * 34 per cent water: dried at 212® Fah. 

Cod. 

3*10 grs. gave 10*15 carbonic acid and 1*46 water. 

3-19 „ „ 10-56 „ „ and 1-46 „ 

13 73 „ „ 0-21 ash. 

8- 14 „ „ 012 „ 

8*12 ,> „ 2*80 platinum salt of ammonia. 

7*48 „ „ 0*57 sulphate of bartya. 
Ash pale red. 

COLESHILL. 

This coal contained 4*91 per cent, water : dried at 212" Fah. 

Coal. 

3-99 grs. gave 10*82 carbonic acid. 

3 • 82 „ „ 10 33 „ „ and 1 • 77 water, 

501 „ „ 0-44 ash. 
11-36 „ „ 1*03 „ 
12 76 „ „ 3*10 platinum salt. 
7*31 ,, „ 1*34 sulphate of baryta. 
Coal burned without swelling, gave a great deal of smoke ; ash lefl;, on incineration, was ^eyiA 
white. 

Wallsend Elgin. 

This coal contained 2 * 49 water per cent. : dried at 212** Fah. 

Coal. 

3*96 grs. gave 11*02 carbonic acid and 1*81 water. 

4-26 „ „ 11-92 „ „ and 1-96 „ 

6-58 „ „ 0-70 ash. 

6-55 „ „ 0-71 ,. 

6 • 70 „ „ • 832 sulphate of baryta. 

8*76 „ „ 1*97 platinum salt of ammonia. 

Coal burned without swelling at all, gave much smoke, left a yellowish white ash. 

FoRDEL Splint Coal. 
This coal contained 8*4 per cent, water: dried at 212® Fah. 

Coal. 

4*26 grs. gave 12-41 carbonic acid and 2*11 water. 

4*21 „ „ 12-31 „ „ 

10-91 „ „ 0-42 ash. 

7*68 „ „ 0-32 „ 

1 • 62 „ „ 1-96 platinum salt of ammonia. 

8 54 „ „ 0*95 sulphate of baryta. 

Coal burned without swelling, gave much flame ; lefl a wite ash. 

Slievekdaugh Coal. Anthracitic. 

This coal contained 4*93 per cent, water: dried at 212** Fah. 

Coal. 

3 '53 grs. gave 10*38 carbonic acid and 0*67 water. 

3*54 „ „ 10*37 „ „ and 0*80 „ 

10*09 „ „ 1*10 ash. 

901 „ „ 0-97 „ 

14*75 „ „ 0*56 platinum salt of ammonia. 

9 • 77 „ „ 4 * 968 sulphate of baryta. 

Coal burned without smoke or intumescence ; left a red brown ash. 

Coal from Juan Fernandez. 

It contained 6-00 per cent, water : dried at 212® Fah. 

Coal. 

3*5 grs. gave 9*08 carbonic acid and 1 ^76 water. 
12-64 „ „ 1-29 ash. 
7*52 „ „ 0*75 „ 

The sulphur and nitrogen were not determined in this coal. 

The experimental numbers given above, when calculated upon in the usual manner for per 
eentage weights, lead to the results which are embodioi in the following^ table :— 



p 
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Table showing the per centage compo^itio 



of the Coals analysed, 
jefore given. 
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I 



Nama or L.H;ftUty at Co>1. 


c« 


«,n. 


Hydrug.n. 


... 


Siilrhur. 


NltroBBi.. 


Powell'H Duffryn 


88-4 


88-12 


4-5*4 4-81 


I. 

3-18 


TI- 

3-34 


1-77 


1-45 


Mvnydd Newjdrl 


64-26 


85-16 


561 5-93 


3-^7 


3 21 


1-21 




Three-Qtmrler Hock Vein . 


75-45 


74-85 


5-02 4-85 


10-71 


11 21 


2-85 




Pntk End, Lvdney . 


73-32 


73 -72 


5-64 5-74 


9 9r. 


10 -(15 


2-27 


2-04 


Cwra Frond Rnck Vein 


81-72 


82-78 


5-75 5-93 


5-95 


6-05 


1-22 


Ml 


Cn-m Nantv Grua , 


78-57 


78-16 


5-4rt 5-73 


5 60 


5-61 






Grnngemouth . 


80-09 


79-f>2 


5-33 524 


3-52 


3-53 


1-42 


1-35 


Bro„mhill 


81-40 


82 00 


6-2-3 6-12 


3- 13 


3-02 


2-85 




Wylam's Patenl Fuel 


19-60 


80-22 


5-til 5-77 


4-91 


4-78 


1-25 


1-66 




79-33 


lost 


4 47 5-03 


9-48 


9-a7 


5-07 


1-3S 




80-85 


80-54 


5-79 0-53 


5 60 


5-45 


2-39 


1-35 


Bed*M . . . 


80 '68 


80-55 


5-91 6-11 


7-01 


6-84 


3-70 


1-44 


Pnrthmawr Rock Vein 


74-39 


75-01 


4-58 5-00 


14-81 


14-63 


0-91 


1-28 


Warlieh's Patent Fuel 


90-26 


89-78 


5-24 5.88 


2-92 


2-90 


1-63 


trace. 


Bell's Piient Fuel . 


87-56 


88-21 


5-23 5-21 


4 79 


5 J3 


fl-71 


0-Bl 


Ehli* Vale . 


89 '28 


90 27 


5-06 5-23 


1 53 


1-47 


1-02 


2-16 


"VVBlUend Elgin 


75-88 


76-30 


5-33 5.11 


10-63 


10-78 


1-53 


I 41 


Mflxwtll'sColeahill . 


73 95 


73 74 


5 14 lost 


8-78 


9-(J6 


2-34 




Fardel Splint . 


79-44 


79-73 


5-51) lost 


3-84 


4-16 


1-46 


113 


Slievardagh . 


90-18 


79-88 


2-10 2-5D 


io-!n 


10 71 


6-7(i 


0-23 



The mean results ami ihu amount of oxy-;! 
reqnirefl to consume the combustible ingredie 
Repori, page 



IS wl'11 as llie quantity of oxvgijii 
of the coals are given in the body of the 



per 



I Section IV., Part 1 1 1. — Calokikic Values of the Coals, by Mr. J. Ahthl'h Phillips, 
Litharge ExpBnlMl<:^Ts. 
■' In order further to test ihe calorific propert: 



eriniented on, as well as lo 
ments WJis made relalive lo 



icli contains three dis-iuct 




of ihe coals ex 
compare their theoretic and ecouoiniciil values, a series of exre 
the quantity of litharge reduced by a given Wiigh; of each coal. 

For this purpose we employed the iunucr h plates 1 and 2, 
apertures, s s s, respectively JO^, 8, and 6 inches in djameler , jnil 
in which a grating for the support of cbaicorfl can be place<l eitlicr 
at the depth of 6 or 12 inches from the sirface b} means of iron 
pegs, according to the degree of heat required 

fhis arrangement will be probably better understood h\ leference 
to the annexed woodcut, in which r r and r" r' r lepresent ihe iron 
pegs ; Y the sliding door fur regulating the draught, and G (lie 
grating. The crucible C, containing the mixture of hlhdrge and 
pulverized coal, is placed on the support F 

This method of testing the calorific eflecis of a combu tible is founded .)ii ili< it i, 
now pretty generally admitted, Uiat its value is m diretl ratio with the quanlitj uf 
necessary to consume it. 

If, then, a combustible in a fine state of division be ignited with the oxide of an easily fusible 
metal which yields readily its oxygen, it is evident that the weight of the button obtained 
will also be in proportion to the amount of oxygen ab-^tracletl from (lie oxide, thus affording 
an easy method of comparing the healing powers ofdiBereni combustibles. 

Kxperiments of this description, however, require to be conducted with extiemo precaution, in 
order to insure success ; as, in the first place, any tritling error in the observed weight of the 
combustible is muhiplied some ihiriy times on the resulting button of lead. Secondly, the 
substance requires to be in a slate of extreme ilivision; and thirdly, every precaution should be 
taken to avoid ilie action of the reducing gases of the furnace. In order therefore to remove 
these causes of error, we proceeded as follot^s: — 

Five grains of the substance, powdered and sifted through the finesl wire gauze, were iiilimalely 
mixed on a slieel of glazed paper, with about 1500 grains of litharge, which was introduced 
into a perfectly clean earthen crucible, and on the top of this was ag,iiu added about 500 
grains of pure litharge, 'ite cover was then hiled on with fine fire-clay, with which the whole 
o'llside of ibe crucible was also coated, in order to render it impervious lo the reducing gases 
of the furnace. The crucible was then brought near the fire to dry, and. wlien all the water 
had oviiporated, it was placed in a furnace in which a charcoal fire was already lighted, and 
allowed to remain about 15 minutes; the cone a, plate 2, was then placed over ihe furnace for 
the purpose of increasing the draught ; at the expiration of len minnies it was again removed, 
and the crucible taken out to cool. When it had sufficiently cooled, it was broken, and the 
button of lend extracted, cleaned, and neighed. With these precautions, the three experimenls 
which were made on each coal were always found to agree very closely, particularly when the 
Hilbslance operaled on was not highly bituminous, in w-Jiich case it becomes more diflicull to 
operate with cerluinty. 
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The results of these experiments have been thrown into the followiBg taUa^.m wliitlw 
although the results obtained from the same coali will be found to agree pretty closely, yet 
considerable difference will be observed in the relative weights of the buttons of Lead produoed 
bv the various coals^ and their economic values as shown by actual experiment under the boiler. 
It is, however, probable that these apparent dtscrepttncies proceeded rather frona diflbreneo of 
mechanical structure than from any chemical difference of composition : — 



Experiments with Litharge. 



Nam6of Coal. 



Dalkeith Jewel Seam • • . 

, , Coronation Seam • 
Pentrefellin ...... 

Powell's Dufiryn • • • . 
Graigola ••••••, 

Llangenock •••••. 

Ward's Fiery Vein . • . . 
Binea •'•.•••< 
Oldcastle Fiery Vein . • • . 
Anthracite, James and Aubrey's 
Mynydd Newydd • • • . 
Grangemouth • • • • < 

Resolven .•••.•« 
Cwm Nanty-Gros • . . , 
Pentripcth • . . . . < 

Lydney . * 

Wylam's Patent Fuel . . . 
Cwm Frood Rock Vein • 

Broomhill 

Threc-Quarter Rock Vein . . 
Warlich's Patent Fuel . . . 
Pontypool ••••.. 
Porthmawr Rock Vein • • . 
Bedwaa ••.•••. 

Ebbw Vale 

Coleshill ••••#•• 

WalUend Elgin 

Fordel Splint 

Slievaniagh ..•••. 
Bell's Patent Fuel • • • • 



QoAotity 
operated 



oo« 



5 On. 






• 
■f 

9 
9 
9 
9 
9 
9 
• 
9 
9 
9 
* 
9 
9 
9 
9 
9 

•9 
9 
9 
9 
9 

•9 
9 
9 
9 
9 



Gafe^ of Lead — 



128-6 


138^3 


134-5 


122.-2a 


I28M 


122-9 


151^-7 


152-1 


153 


150*2 


149' 7 


150-3 


160-7 


160-4 


160-2 


168*4. 


163-2 


163-0 


157'7 


157-5 


156-8 


i5a*a 


159-2 


157-4 


156-7 


157-2 


157-4 


167-0 


167-6 


167-6 


151-2^ 


151-9 


152-2 


142.- 6 


142*3 


142-3 


160-8 


160-9 


160-9 


149-3 


147-2 


148-9 


158-1 


153-5 


155-9 


129-4 


130-2 


129*5 


145-0 


143-9 


143-5 


142-2 


141-4 


141-1 


127-0 


126- 1 


126-9 


1380 


133-2 


138*2 


158-9 


156-0 


157-6 


137-3 


13S0 


180-7 


l-23*4 


123-6 


124-7 


141-3 


140 7 


• • 


159-4 


160-0 


160-5 


131-0 


130 5 


130-7 


146- 


145-8 


144*1 


145-2 


142 3 


147-D 


151-7 


1500 


149-8 


141-4 


143-4 


145-6 



laa-L 

123^3 

150-0 
160-4 
108-S 
157-3 
158-S 
1S7-1 
107 4 
151-7 
142-4 
160-0 
148-4 
185-8 
109' r 

144-1 
141-5 
126-6 



133 

157 

137 

123 

141 

159 

130 

U5-3 

145-0 

150-5 

142-6 



1 
5 
3 
9 

9 
7 



Another subject of importance in a practical investigation into the properties of coals is, the 
composition of the iucombusible matters which th^ contain as materially affecting their action 
on the metals. This subject, although unquestionably of more importance to the metallurgist 
than to the engineer, is far from being uninteresting to the latter; as from the composition of 
the ash contained in a coal, he may safely infer the effecta- which will be produced on the grate 
and boiler by its einployment. The time necessary to execute these analyses precluded the 
possibility of their being made in every case ; but it is to be hoped that the results of the 
analysis of the ashes of eight different coals, as embodied in the following table, may serve to 
illustrate the subject, in case it should be thought proper to extend the inquiry in this 
direction. 

In these experiments the ashes were obtained for analysis by burning oS the combustible 
matters in a muffle, and then igniting the residue with carbonate of potassa as an ordinary 
silicate, the analyses %vere afterwards proceeded with, according to the usual routine employed 
in such cases. 



Analyses of Incombustible Matters in the Ashes of various Coals. 



Name of Coal. 


Silica. 


Alumina 

and Oxide 

of Iron, 


Lime. 


Magneua. 


Sulphunc 
Acid. 


Pbotpboric 
Acid. 


Percentage 
Total. 


PerCentase 
Amount 
of Coke. 


Pontypool « k • 


40-00 


44-78 


12-00 


tracer 


02-22 


00-75 


99-75 


64*8 


Bedwas • • • • 


26-87 


56-95 


5-10 


1-19 


7-23 


00-74 


98-08 


71-7 


Wprlicb's Patent Fuel 


25-20 


57-30 


6-90 


trace. 


7-85 


• • 


99-41 


85*1 


Porthmawr • • • 


34-91 


52-00 


6-199 


0-659 


4-12 


0-633 


97-821 


63-1 


Ebbw Vale • , • 


53-00 


8501 


3*94 


2 -20 


4-89 


0-88 


99-92 


77-5 


Fordel Splint . . 
Wallsend Elgin . • 


37-60 


52 00 


3-73 


1-10 


414 


0-88 


99-45 


58-08 


61-66 


24-42 


2-62 


1-73 


8-38 


1-18 


99-99 


58*45 


Coleshill « • * • 
■ ..• » » 


69-27 


29-09 


B02 


1-35 


3-84 


0-40 


99-91 


i. ' 
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Reference to Plates. 

Plate 1. — Plan of boiler-house and apparatus. 

2. — Longitudinal elevation of ditto, showing the boiler and tanks in section. 
3. — End elevation, showing fire-doors, &c. 

4. — Details of the safety-valves and apparatus for insuring uniformity in the temper- 
ature of the water contained in the boiler. 
5. — Drawings of the boiler experimented on at Par Consols Mine. 
The letters of reference apply equally to each of the plates^ with the exception of No. 5. 
A,, — Boiler-house. 

B. — Laboratory of the College for Civil Engineers. 
C. — Barometer-room. 
X>. — Chimney of the experimental boiler. 
B. — Furnace used for the calorific experiments. 
E, F.— Water-tanks. 
e.f, — Glass tubes of the water-guages. 
E'. — Feed-pipe. 

G. — Main for supplying the tank E, F, with water. 
H> L — Iron tubes containing fusible metal, for the purpose of testing the heat of the flues 

by mean? of thermometers. 
J. — Guage for ascertaining height of water in boiler. 
jj. — Water-gnages of the tanks. 

y^"'.— Stop-cocks for establishing die connexion between the tanks and water-guages. 
K. — Damper. 

K', K'. — Cord for regulating damper. 
L. — Iron tube for the reception of a thermometer indicating the temperature of the water 

in the boiler. 
M. — S^team- guage. 
N. — Safety-valves. 
O. — Man-hole. 

O'. — Weights on safety-valves. 
P. — Force-pump for effecting uniformity of temperature at the beginning and close of an 

operation. 
P. — Counterpoise to pump-handle. 

Q, Q. Q, T, T, T. — Apparatus for obtaining uniformity of temperature (described page 22). 
R. — Four-way cock, used for the purpose of directing the feed-water either through the 

pipe Q, Q, Q, through the tube E^ or of establishing connexion with the pump P, 

as the case may require. 
R'. — Blow-off pipe through which the steam escapes into the open air. 
S. — Three-way cock used for closing the pipe E', and at the same time establishing a con* 

nexion between the boiler and the pump P. 
T, T, T. — Perforated copper bulbs for the purpose of disseminating cold water on the top 

of that contained in the boiler. 
T', T', T^ — Stop cocks for cutting off the connexion between the equalizing apparatus. 
U.— Sand-bath. 
U'.— Flue of ditto. 

V. V. — Apparatus for the proximate analysis of coals. 
X. — Tap for cleansing the boiler. 

Y, Y, Y. — Sliding doors for regulating the quantities of air entering the fire-places S, S, S. 
Z Z. — Drawers to contain charcoal running on friction rollers, 
a, a. Moveable iron chimneys for increasing draughts of furnaces. 
b. — ^Two-way cock for the purpose of connecting the pipe E' with the cisterns E or F at 

pleasure, 
b*. — Cock for regulating the supply of feed-water. 
c, cf, e,fj ff, h', — Sylvester's patent fire doors. 
A tubular boiler, D*, has also been erected, for the purpose of making comparative experi- 
ments, but has not been much used up to the present time. 

Reference to Plate 5. 

A A. — Boilers. 

B, B. — Internal flues of ditto. 

C C. — Apparatus for heating the feed-water previous to its entering the boilers. 

D, D.— Flues. 

E, E. —Feed-pipe. 
P. — Fire-bars. 
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I 



TO THE RIGHT HONOURABLE THE EARL OF CARLISLE. 

Musewn of Practical Geology, 
My Lord, May 24, 1849. 

We have herewith the honour to transmit a Second Report on the experi- 
ments undertaken by request of the Lords Commissioners oi' the Admiralty, 
respecting the value of diflerent varieties of British coals for the purpose of our 
Naval service ; and, according to your Lordship's instiiictious, we have for- 
warded ii copy of this, as was done with the foi-mer Report, to the Admiralty, 
tlie expenses of the investigation being defrayed by that department. 

The manner of conducting the experiments is so fully described in the last 
Report, that it would be unnecessary again to notice it in detail. It may, 
however, be desirable to remark, that the inquiry has been conducted to the 
best of our ability, with the view to its practical utility. 

The main points to wliich attention has been directed are — L The evaporative 
value of the fuel : 2. Its mechanical structure: 3. The bulk or space which it 
occupies in stowage : and 4. The chemical identification ol' the coals operated 
upon. 

With regard to the experimental determination of the evaporative value of 
the coals, the same processes have been followed as described in our First 
Report. Every attention has been paid to the peculiar characters of each fuel 
as exhibited during its burning. 

It is well known that particular coals require special modifications of the 
grate, and even of the boiler, to obtain their maximum result. To acquire this 
knowledge, it would have been necessary to try every different kind under such 
varying conditions ; and it would have been useless, unless a series of experi- 
ments had been made, to ascertain the special circumstances most favourable to 
the coal under examination. The exj}enditure of money and time which such 
a course would have involved, rendered its realization quite impracticable. It 
was, however, possible so to regulate the draughts of air as to produce those 
most favourable to the peculiar characters of each coal. 

To obtain these conditions, each coal was subjected to experiment for three 
successive days, the draught being differently arranged for each day. This 
course was also pursued in the experiments for the First Report. It would 
have been easy, and it might have given the experiments a fictitious appearance 
of additional value, to have performed all the work of the three days under 
the same conditions, as the results would have been accordant But such 
agreements, while they confirmed the accuracy of the experiments, would have 
been of no practical value, since they would not have J'urnished the data neces- 
sary to determine the evaporative powers of the coals under varying circum- 
stances of altered draught. The experiments have, therefore, been tried with 
different draughts, either in the proportions of 4:5:8, or when circumstances 
rendered it advisable of 1 : 2 : 4. By experiments with the varying draughts, it 
became easy to ascertain when the gases escaping from the coals were most 
economically consumed. The mean of the three days' trials gives, however, 
more correctly, the average evaporative value in steam-vessels, %vhere the exact 
draught depends, to a certain extent, on circumstances over which the engineer 
has little immediate control. 

The coals most liable to be influenced by the different adjustments for the 
admission of air, are those which, from their bituminous characters, are most 
apt to generate a large quantity of gaseous products on the first application of 
heat, such as the coals from the Northumberland, Durham, and Lancashire 
coal-fields; and it has therefore been found, that the experiments made with 

B2 
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them, under different areas for the admission of air, vary much more con- 
siderably, than with the less bituminous coals of the South Wales coal-field. 
It has even been found necessary in the highly gas-giving coals, such as the 
Cannel coal of Wigan, to allow air to enter behind the fire-bridge, so as to 
complete the combustion of the escaping gases. 

Experiments were made at the suggestion of the late First Lord of the 
Admiralty to ascertain how far mixtures of anthracite with more bituminous 
coals were likely to prove advantageous in the manufacture of artificial fueL 
The apparatus used in the manufacture of the contract fuel for Her Migesty's 
dockyard, under the patent of Mr. Warlich, having been placed at our disjx>sal, 
various mixtures, as detailed in the Appendix, were made and tried under the 
boiler. It was, however, ascertained, that the advantages of these additions 
were not such as to rccommeud their a<loption. The cementing tar, though 
partially carbonized by the heat of the coking ovens in which the prepared 
fuels are heated, was so much more combustible than the dense and diffieultly 
burning anthracite, that the latter remained after the combustion of the former, 
and it therefore either accumulated on the bars in the state of powder, obstruct- 
ing the draught, or, falluig through the grate, escaped combustion. If thrown 
again on the fire, it choked the air-way, and impeded the proper action of the 
fuel. The evaporative power of the fuels thus prepared, was certainly found 
to increase according as the proportion of fixed carbon was augmented ; but 
this would appear to arise from the fuel then assuming more of the characters 
of the anthracite, or coke, from ^vhich it was made. The results of the experi- 
ments pointed to the necessity of keeping an uniform character in the fuel 
manufactured. These experiments, which do not ap^war in the annex.e<:l tables, 
will be found detailed in the Appendix. 

Tlie following abstract of the working tables will give a general view of the 
relative value of the coals experimented upon. It must not, however, be 
taken as the exact expression of their values, without reference to the detailed 
description of the peculiar characters of each coal given in the Appendix. A 
coal, for example, may appear by this table to [wssess a high evaporative 
power, and yet it may burn so sluggishly, and require so much attention from 
the stoker to procure its maximum result, that the mere insjwctiou of its 
evaporative value would give it a higher rank than that to which it is entitled. 
It is impossible, however, in an abstract to detail all the special characteristics 
of a coal, and therefore such a table only gives a certain amount of information, 
and does not render umiecessary a detailed descrii)tion. 

With regard to the mamier in which the fuels included in the following 
table were selected, for examination, the same plan was followed as that adopted 
prior to the former Report. Careful inquiries \vere made at the different ports 
in the neighbourhood of the coal-fields, as to the kind of coal exported for steam 
purposes ; information from steam-ship companies, in the habit of using the coals 
of that district was collected, and the local character of the fuel was ascertained. 
Circulars were then forwarded to the owners of such coals, explaining the 
object of the inquiry, and requesting them to furnish two tons for experiment. 
In most instances these were immediately responded to, and the requisite 
quantity was sent ; in a lew cases the owners did uot furnish the supply neces- 
sary. It was not consistent with our instructions to make purchases, as it is 
usual that the coal experimented on should be delivered free of charge. It 
is, therefore, possible, that in the coal-fields examined, excellent varieties of 
fuel may not be included in our list, and this may have arisen either from the 
circumstance of the owners not responding to our request, or from deficient 
information furnished to us in our original inquiries. We have constantly 
endeavoured to rectify any omissions of this kind, when pointed out, and the 
investigation being still in progress, tlie opportunities for so doing will receive 
every attention. It is in accordance with this view that we have included in 
this report various coals from the South Wales coal-field which have been 
sent to us since the publication of the First Report. The examination has been 
m£ide, as far as possible, by districts, and, in accordance with this arrangement, 
the Lancashire and Newcastle coal-fields have principally engaged atteutiou in 
the present Report. 

With these observations we would draw attention to the following abstract , 
of the coals examined : — 
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Table I. — Showing the Economic Values of the Coals. 
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42-58 
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8-16 
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7-90 


50-6 


80-10 


•634 
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44-13 


80-0 


8-23 


401-32 


398-3 




Cannel (Wigan) . . . 


7-70 


48-3 
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59-00 
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51-1 
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■650 
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43-83 


70-0 
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■629 
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80-0 


6-98 
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6-79 


47-9 


78-67 


■608 


64-23 


46-76 


74-0 


702 


325-24 350-4 


Scotch ( Wellewood 


8-24 


52-6 


79-78 


■659 


53-57 


42-58 


80-0 


8-39 
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7-37 


52-0 
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■651 


51-48 


43-07 
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7-48 
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The peculiar quality of the coals employed in the experiments is ascertained 
by chemical analysis. The character of the economic and chemical experi- 
ments differ essentially in one respect, viz., that while in the former many 
hundred weights are employed in the experiments, in the latter only a few 
grains are required. It is, therefore, essentially necessary to take precautions 
that these few grains represent the average state of the coaL In order to ensure 
this result, a large quantity of the coal is reduced to powder and is well mixed, 
by passing through sieves of various sizes. The larger fragments remaining on 
the wider meshes are reduced to powder, so as to enable them to pass through 
the finer sieves, and be completely mingled with the remainder. The quantity 
of coal to be examined is taken from this carefully averaged sample. It is found 
by experiment, that perfectly accordant results are obtained, when small quan- 
tities are operated upon, and that imperfect combustion, and therefore discordant 
numbers, always attend the use of large quantities. These analytical results 
are placed in Table II. In that table also will be found some valuable analyses 
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of coals from foreign stations, which have from time to time been sent to us 
from the Admiralty". 

Tabls II. — Showing the Mcaa Composition 




'Thomoi'B Meithyr . . 
Nixun'8 Merlhyr . . 
Hill's Plyinouih Works. 
.\berdiire Co. 'a Merlhyr 
Gadly Nine-feet Seam . 
Nealh Abbey . . 
Gadiy Four-feet Seam . 

Llynvi 

Rock Vawr , . . . 



BakarrcB Arley .... 
Blacliley HiiiKt .... 
Blackbrnok Little Delf . . 
RuBhy Park Mine . . . 
Blnckbrook Rushy Park 
Johnson and Wirthiugton' 

Rushy Park .... 
Lnffak RuBhy Park . . . 
Bnlcarres Haigh Yard . . 
Camel CWigan) . . . 
Ralcaires LindsBy , 
Balcarres Five-f«t . . . 
.fulinson and Wirtliinglon' 

Sir Julin 



rAndrew'a Houhg (Tanfield) 
[ Newcaslle Hartley , , 

Heiiley's Hartley . , 

Hate's Well Hartley . 

Buddie's Weat Hartley . 

Hua.iQg'H Hartley , 
J Carr's Hartley . . . 
1 Dafiami'H WeM Hartley. . 

Nonb Percy Hartley 

Haskell Coal Co. 'a Steamboat 
Wailsend 

De tw en t water's Hartley 

Original Hartley ■ . , 
I^Cowpen and Sidney Hartley, 



Scotcbl WelleWDod . 



Staveley (Derbyshire) . 

Conc;eption Bay (Cliili) . 
Sydiwy. N. S. W. . . . 
Purl Famine .... 

Chirique 

I^redn Day 

Sandy Bay, No. 1 (Patagonia) 
No. 2 (Patagonia) 
Talcahnano Bay . . . 
Vancouver's Island . . . 
I Colcurra Bay (Chili) . . 



Li-oti'a Patent Fuel , 



1-26 85-58 
1-29 81-81 
I -31 80-26 
1-25 |80'61 
1-23 ISO-IS 
1-25 (82-24 
1-23 :79-83 
1-25 183-26 
125 80-03 



1-27 83-11 
1-26 ■8-01 
1-25 8118 
1-26 182-20 
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S'7fi 


0-9!> 


82-39 


5-32 


1-23 


64-18 


5-33 


o-so 


38-98 


4-(.l 


0-58 


58-67 


5-52 


0-71 


J2-25 


5-05 


0-63 


59-63 


5-68 


0-64 



170-71 
66-93 
78-30 



1-13 86-36 4-5fl < 1'06 1 



Another more simple means of iflentification, which it is convenient to 
recoi-il, is ohtaincd by estimating what has been termed tlie (.-alorific value of 
the ciial. 'Iritis depends upon the circumstance, that within certain limits of 
error, the calorific value of a coal may he expressed by the quantity of oxygen 
required to consume it. This amount is expcrimentiilly detet-mined by the 
quantity ol' lead which the coal reduces wlien heated with an excess of lith- 
arge, that oxide yielding the amount of oxygen necessary for the combustion 
oi' the coal. Properly considered, all combustible matter should be viewed as 
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I adding its inci-ement to the calorific result, and as such should be allowed its 
1 value ; "but as the amouut of sulphur in coa.ls, although iucreasing tlie calorific 
I unit, is objectionable in many respects, it may be considered advisable to 
I correct the table for the quantity of lead reduced by it. This correction is not, 
I but may, be very simply made for Tal>le III. by the following formula 

• ~ '•!? ill ill which L is the quantity oH grains of lead reduced by 5 grains 

of coal, s, the per centage of sulphur as sho^vn in column E of Table II. 

The correction has not been made, as it is thought better to give the actual 
result of experiment, and because the correction is within the errors of repeated 
experiments. In most cases, the error arising from iron pyrites is within ■ 1 
to 0* 19 per cent, ol' the total lead found, and as this quantity is less than the 
difference hetweea three successive experiments, it obviously falls within the 
limits of error, and may be safely rejected, so far as the practical result is 
concerned. 

Table III. — Showing the Calorific Values of the Coals, 



Thomas's Merthyr ■ . 
Nixon's Merthvr . 
Hill's PlyraoutiiWotk . 
Aberdflre Co.'s Mcrlliyr . 
Gadly Nine-feet Seom . 
Neatli Abbey . . . , 
Gadly Four-feet Seam . 

Llyavi 

Rock Vawr . , . ■ 






Biilcarrea Arley . 
Blackley Hurst . . . 
Blackbrook Little De!f . 
IlKsliy Park Mine . . 
Blpckbrook Rushy Park . 
Johnson and Wirthinglc 

Park 

Laffak Eushy Park ..... 
Bnlcarres Haigh Yard . . . . 

Cannel (Wigan) 

Bakarres Lindsay 

Bfllcarrea Five-feet 

JoiuiBOii and Wirthington's Sir John 



\ Andrew's House (Tanfield) . . . 

Newcastle Hartley 

Hedley's Hartley 

Bate's West Hartley . . . . 
Bdddlc'B West Hartley . . . . 

Hasting's Hartley 

Carr's Hartley 

Davison's West Hartley . . . . 

Nonii Percy Hartley 

Haswell Coul Co.'s Steamboat Walla- 



Original Hartley .... 
Derwentwaler's Hartley . . 
Cowpen and Sidney Hartley . 



Scotch 1 Wellewood 
Coals. fEglinton . 



Sta?eley (Derbyshire) . 
Conception Bay (Chili) . 

Lyon's Patent Fuel . . 



QuitilUy of 
Lead Reduced 
hj ODB part of 



Otygsn lisjjiovei 
Cruin Liihirge 

Coal. 



32 '96 
33-20 
34 06 
34- 12 
34- 16 
31-20 
34-24 
32-24 
28-92 



29-74 
26-20 
25-96 
23-80 

31-06 
31-86 
30-36 
28-92 
29-54 
28-56 
30-90 
30-12 
29-10 



26-62 
29-10 
28-66 



25-62 
31-38 



2-56 
2-51 
2-64 
2-65 
2-65 
2-42 



2-28 
2-29 
2-22 



2- 18 
2-33 
2-35 
2-01 
1-84 



2-47 
2-35 
2-24 
2-29 
2-21 
2-40 
2-33 
2-25 



1-97 
2-43 



It may be desirable to state that the next Report wLU include the remainder 
of those coals which it is thought expedient to examine. The investigation 
continues to be conducted in the same maimer as formerly, our own superin- 
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tendence being freely given as heretofore, and the actual pradical ezperimeiiii 
being confided to Mr. J. Arthnr Phillips. Mr. How conducted the chemicil 
analyses, until his removal to Edinburgh^ £^r which they were undertaken by 
Mr. T. T. Philipps. 

In acknowledging the kind and liberal support which has been extended to 
us by those desirous of promoting this inquiry, we would wish more especially 
to call attention to the disinterested and important aid afforded hy Mr. Samod 
Hocking, to whose great knowledge of Cornish boilers we are indebted for 
much valuable information, and for having personally superintended the 
setting of the boiler employed in these researches. 

a T. DE LA BECHR 
LYON PLAYPAIR. 
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APPENDIX. 



ADMIRALTY COALS INVESTIGATION. 



On the Evaporative Powers of Coals, &c., by J. Arthur Phillips. 

The following experiments have been conducted in all respects similarly to those 
described in the latter portion of the " First Report on the Coals Suited to the Steam 
Navy ;" the water being evaporated at atmospheric pressure, and the results calculated by 
the formulse there given.* 



* Tiie principal formulse employed in these calculations are as follows: — ', 

For the determination of the evaporative power of the coals, we have 

(W -Eq -^-w-w'^l + (W + W'-w')t + wt' + (w' - w) t" _, 

P7 =^ 

in which W is the weight of water let down from the tanks during the experiment. 

E = the coefficient of evaporative power of wood. 

g = the weight of wood using for lighting the fire. 

w = tlie weight of water (as found by the Table of Expansion) contained in the boiler at com- 
mencement of experiment. 

w' =: the weight of water in boiler at close of experiment. 

/ =: the coefficient of the latent heat of steam. 

t = the quantity of heat necessary to raise the water in tanks from its mean temperature to that 
at which it is evaporated. 

t' =: the quantity of heat necessary to raise the initial to the final temperature of tlie water in the 
boiler. 

t" = the quantity of heat necessary to raise water at the temperature of tanks to the final tempe- 
rature of water in boiler. 

P = the weight of coal consumed during experiment. 

£' = the coefficient of the evaporative power of coal. 

But when the initial is lower than the final temperature, the formula becomes 

( W-Eq + w- w') / + W< 4- loi' + (to ' - w) t'" 

-pl = E 

in which all the terms retain their original value except the last, in which t" is replaced by t'", which 
is the quantity of heat necessary to raise the final temperature to that at which the water was evapo- 
rated, and must be regarded as having a negative value, whilst /' becomes positive. 

The combustible matter in the cinder ash and soot has been estimated as descrilied in the First 
Report, and the calculations made by the same formuls, thus: — If Q be the weight of coal containing 
the same weight of combustible matter as the residua after combustion in the furnace, we have 



(W — Ey 4- tg - tg') / 4- ( W + tg — tr') < -f «7<^ -f (w' + w) <" _ 

fP - Q) / - ** 



and 



(W - E y + ti7 - to') / + W < + to<' + (tg' - w) t"' _ 

"~ (P - Q~W ^^ ' 



(P-Q) 

£" being the corrected coefficient of the evaporative power of coal. 
Let then w^ =: the weight of ashes after experiment, 



>f 


w^ 


>» 


cinder 


») 


1» 


tt7. 


)9 


soot 


>9 



The weight of cinder is taken afier the separat'on of the clinker. 

Let Vi 

the respective per ceutages of combustible matter in the ash, cinder, and soot. 



-etr,] 
« '•t> be 



„ Q the weight of coal containing the same weight of combustible matter, 
„ r the per centage of combustible matter as found In the coal by analysis. 

Then r Q = r, w, + r, w, + r, w^ 



• • 



Q = 
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Table I. — Showing the Expansion of Water in the Boiler at different Tempbratuul 



Tempe- 
rature of 



! Ratio of 



Water, i Apparent to 



Actual Weight 

of Water in 

Boiler when 

611ed to 

Normal Point. 



70 
80 
90 
100 
110 
120 
ISO 
140 
150 
160 



1-0000 
0-9996 
0-9992 
0-9987 
0-9983 
0-9979 
0-9974 
0-9971 
0-9967 
• 9954 



lbs. 
4730-000 
47-28-108 
4726-216 
4723-950 
4721-960 
4719097 
4717-795 
4715-283 
4714-012 
4708 - 242 



Difference 

between 

Actual and 

Apparent 
Weight. 



Tempe- 
rature of 
Water, 
Fahr. 



Ratio of 

Apiiarent (o 

Real Weight. 



0000 
1-892 

3 784 
6 050 
8-040 
10-903 
12 - 205 
14-717 
15-988 
21-758 



170 
180 
190 
200 
202 
204 
206 
203 
210 
212 



Actual Weight 

of Water in 

Boiler wlien 

mUdto 

Normal Point. 



Actual 



Appaicat 
WdifaL 



0-9940 
• 9923 
0-9901 
0-9879 
0-0869 
0-9859 
0-9849 
0-9839 
0-9829 
0*9819 



Ibt. 
4701*620 
4693-579 
4683-173 
4672-767 
4668-037 
4663*807 
4658- 577 
4653-847 
4649-117 
4644-387 



28*3S0 
36-421 
46-827 
57-28S 
61*963 
66-693 
71-42S 
76*153 
80-883 
85*613 



Table No 2. 



Mercurial 



Air 

Ther- 

mometei /^ ». , 
Cen- Centigrade. 

tigrade. 



Number 

of Unities 

of Heat 

abandoned 

by 

one Pound 

of Water in 

descend inf( 

from T to O**. 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 



50 



100 



150 



200 



Air 
Ther- 
mometer 
Fahren- 
heit. 



Mercurial 
Fahrenheit. 




10 
20 
30 
40 
50 
60 



I 







000 
002 
010 
026 
051 
087 
137 
70 210 
80-282 
381 
500 
641 
806 
997 
215 
462 
741 



90 
100 
110 
120 
130 
141 
151 
161 



172-052 
182-398 
192-779 
203 • 200 
213-660 
224-162 
234-708 



o 

32 

50 
68 
86 
104 
122 
140 
158 
176 
194 
212 
230 
248 
266 
284 
302 
320 
338 
356 
374 
392 
410 
428 
446 



• • 



Number 
of Unities 
of Heat con- 
tained in 
One Pound 
of W liter 
atT^ 



Mean ' 
Specific I 
Heat ! 
of Water 
between C* 
and 
Tceut., ; 
or between 
, 32^ and 
I T Fahren- 
heit. 



Latent Heat 

Specific I of Vaiiouc Saliirated 
Heat ■ 'o <!>• Tenpentim T. 
of Water j 

firum T I _ 

toT-|-</T. i" ; 



Geatigmife. PalimUt. 

i 

I 



122-36 






• • 



212-0 



3020 



3920 



32-000 

50-003 

68-018 

86-046 

104*091 

122-156 

140-246 

158-381 

176-507 
194-685 
212-900 
231-153 
249-450 
267-794 
286-187 
304-632 
323-133 
341-693 
360-316 
379 002 
397-760 
416-588 
435-480 
454-474 



I - 0002 
1-0005 
1-0009 
1*0013 
1-0017 
1*0023 
1-0030 
1*0035 
1-0042 
1 -0050 
r005R 
10067 
10076 
1-0087 
1-0097 
1-0109 

roi2i 

1-0133 
1-0146 
1-0160 
1-0174 
10189 
1-0204 



1-0000 
10005 
1-0012 
1-0020 
1-0030 
1-0042 
1-0056 
1-0072 
1-0069 
1-0109 
1-0130 
1-0153 
1-0177 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



0204 
0232 
0262 
0294 
0328 
0364 
0401 
0440 
0481 
0524 
0568 



7 

7 



606^5 

590*5 

502*6 

685 

578 

571*6 

564*7 

557*6 

550-6 

543*5 

536-5 

529*4 

522-8 

515-1 

508*0 

500-7 

493-6 

486-3 

479-0 

471-6 

464-3 

456-8 



I 



449 
441 



4 





1091*7 
1079' I 
1066-7 
1054-2 
1041*6 
1028*9 
1016' 4 

1008*7 
990*1 

978 -S 

965-7 

953-9 

940*1 

927-2 

914-4 

901-2 

888-5 

875- L 

862*2 

848-9 

835-7 

822*2 

808*9 

795-4 



Table No. 3. — Correction for Expansion and Contraction of Water in the Tanks, 

taking 70^ as the Normal Temperature. 





Tempera- 
ture 
Fahrenheit. 


Actual Weight 

of an Unity 

of Water. 


Tempera- 
ture 
Fahrenheit. 


Actual Weight 

of an Uuity 

of Water. 






o 

40 


1-001464 


o 

62 


1-000712 






42 


1-001451 


64 


1*000534 






44 


1-001439 


66 


1-000356 




46 


1-001426 


69 


1-000178 






48 


1*001414 


70 


1-000000 






50 


1-001401 


12 


-999763 






52 


1-001294 


74 


•999527 


■ 




54 


1-001196 


76 


* 999290 






56 


1-001094 


78 


- 999054 






58 


1-000992 


80 


-998818 






60 


1-000890 






■ 
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Lton's Patent Fuel (No. 1). 

I HEREBY certify that the 333 bricks of Patent Fuel arc a fair sample of Lyon's Steam 
Fuel, as made at his works, Swansea. — ^Wm. Jone«, Agent to J. W". Lyon, Esq. 
This fuel, which is made of a mixture of pitch and coal dust, is manufactured into blocks 
having the following dimensions 9" x 9" x 5", Eaeli of these masses weighs about 14 lbs,, 
and has a mean epecific gravity of 1 '20. The bricks which were sent for the purposes of 
the investigation did not appear to be sufficiently pressed, many having become broken 
and almost reduced to powder during the transit from Swansea to London. Their shape 
is also less advantageous than that of some- other varieties of patent fuel which have 
been experimented on. During our trials it was found to produce the best results 
when thrown on the fire in lai^e liimjis; as it then evolves less smoke than when used 
in smaller fragments with more frequent stoking. This method of treating it is, how- 
ever, attended with the inconvenience that the gradual' meeting of the large blocks has 
a tendency to choke the draught and thereby cut off from the burning mass the neceasary 
Bupply of air. "Whenever the fire was stoked, much smoke appeared at the chiinney-top ; 
but by careful management and constant attention, a good fire may be obtained from this 
fuel. During our trials but little soot was deposited in the flues, and little ash left on the 
bars ; but a considerable quantity both of cinder and clinker was found at tlic termination 
of each experiment. 





FebiuBry 2, 


I'etpruaij 3, 


Febniiry i. 


K 


)rtd.y. 


Snil ilay. 


3„id,y. 


■ Fire lighted 


8h. 30 m. 


lOh. 30m. 


10 h. 10 m. 


W Sieamup , . 


9h. 1.5 ni. 


llh. 10m. 


llh. 40m. 


\ Weight -f wood used 


10 lbs. 


10 lbs. 


lOlbi. 


Imtinllemiierature of water in boiler . , . . 


i9r 


isr 


185° 


Teroperature of water in tanks 


38' 


40- 


40° 


Barometer . . , . . . . . . 


30 -30 in. 


30-42 in. 


30-25 in., 


Extremea of exienial thermometer . . . . . , 




.. 




Extremes of intenuU thennomeier ..... 


43'— 50° 


50*— 6 r 


58°— 61* 


Dewpoint ......... 


40" 


43" 


43" 


Area of damper open ....... 


n2in. 


56 in. 


84 in. 


Weight of fuel coniumed ...... 


416 Iba. 


356 lbs. 


S231b(. 


Weight of BBhes left 


10lb». 


10 lbs. 


91he. 


Per ccntage of combustible matter in BBhes . 


29-7 


23-5 


29-0 


Weight of cinder lelt 


5 lbs. 


81be. 


8Jbg. 


Per centage of combiiatible matter in cinder .... 


63-8 


78-04 


7-!)2 


Weight ofclmker in cinder* 


10 lbs. 


4 lbs. 


6 lbs. 


Averse weight of voot in fiue> ...... 














Weight of WQlcr evaporated ...... 


3720lb3. 


2830 lbs. 


2860lb8. 


Weight of water evaporated from 212'' by 1 lb. of fuel . 


9-17 Iba. 


9- IS lbs. 


10' 11 lbs. 


Weight of fuel per hour for 1 square foot of grate surface 


11 -9 lbs. 


6 -9 lbs. 


9 -22 lbs. 


Duration of experiment ....... 


8hr.. 


Shri. 


7hr«. 


Specific gravity of fuel 


1-133 






Mean weight of cubic foot of fuel 


59 -47 lbs. 






Economic weight or space occupied by 1 ton 


36 ■66 ft. 






Cohesive power of fuel ....... 















• The wtrighl of duller is invariably token after the Beparalion of the clinker. 

JVo((,— Final WMnperature on fourth morning, 175^ 



Wkllewood Coal. 

I HKHEBi certify that the six casta marked Nos. 1 and 2 contain a fair sample of the 

Welle>¥oo(i Colliery steam-coals which were mined specially for the service of the 

'• Admiralty Coals Investigation." — 'Waltkii Ebown. 

The mine from which these coals were extracted is situated in the parish of Dun&nn- 

linc, m tlie county of Fife, at a distance of SJ miles from the town of Charleston, which is 

the shipping port. Its current price is Hs. 6rf. per ton rendered on l>oard ship. It i^ at 

present chiefly used by shipping, and is described by the proprietor as the "best in the 

district for steam purj^ioses. ' The coals experimented on were the produce of two different 

veins. No. 1 was raised at a depth of 82 fathoms from the surface, whilst No. 2 was 

extracted from a part of the mine which does not exceed half that depth. Both veins have 

a dip towards the north-west, and are worked by the •* long-wall s\-stem." The overlying 

strata are composed of shale, but the subjacent rock, not having been pierced, nothing is 

yet known of its composition. The proprietor gives no information relative to the regu- 

laritv of the seams, but states No. 1 is 34 feet, and No. 2 41 feet in thickness. 

The specimens sent up for trial present the appearances of an extremely hard splint 
with lines of fracture parallel to the planes of dci>oskion. Little difference was obser\-cd 
l>etween the samples I and 2, except that the former contained less iron pyrites and evolved 
less smoke during combustion than the latter. It was remarked during the experiment* 
that these coals lighted readily and got up the steam rapidly, but emitted much smoke 
during the whole time of combustion. They do not, however, reijuire much stoking it 
being only necessary to push the healed coal from thb dead plate on 'to the orate in order 

C 2 
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to insure a good fire. These coals, when burnt, leave a white ash and but little dinks, 
which is easily detached from the bars. They do not coke on the dead plate, but yidd 
much soot of a light description. 



Fire lighted 

Steam up 

Weight of wood tireil • • • • • 

Initial temperature of water in boiler 
Temperature of water in tanks • • 

Barometer ....... 

Extremes of external thermometer • 

Extremes of internal thermometer 

Dewpoint • • • • . . 

Area of damper open . • . . . 

Weight of coals consumed • • • • 

Weight of ashes left . • . • • 

Per centage of comhustible matter in ashes 

Weight of cinder lef^ • 

Per centage of combustible matter in cinder 

Weight of clinker ill cinder • . • . 

Average weight of soot in flues 

Per centage of combustible matter in soot . 

Weight of water evaporated • . • • 

Weight of woter evaporated from 212* by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment 

Specific gravity of coal . • . • 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal . 



No. I. 

March 10, 
lit day. 



8 h. 45 m. 

9 h. 30 m. 
10 lbs. 

160- 

50- 

29-50 in. 



• • 



51-— se- 
as* 

84 in. 
534 lbs. 
9 lbs. 
45-4 
7 lbs. 
97-1 
Gibs. 



• • 



3580 lbs. 
8 -33 lbs. 
13-35 lbs. 

8br8. 

1-279 
52 -6 lbs. 
42 -58 ft. 

80-0 



No.1. 

ICaiehll, 
SDddaj. 



Note, — Final tem^ eruture uu fuurtU moroiag, 16*2^. 



ah. 25 m. 

8h.40in. 

10 lbs. 

209* 

46» 

28*90 in. 

5«*— 56' 

44* 
112 in. 
556 lbs. 
13 lbs. 
40-5 
6 lbs. 
92-8 
12 lbs. 

• • 

4nVibs. 

8 -35 lbs. 

13-91hs. 

8hr«. 

• • 



M0L«. 

MoKhia, 
Snldaj. 



9h. 45 m. 

10h.30ni. 

lOlbi. 

174- 

4V 
29 -33 10. 

50"— 5(P 

45- 

84 in. 

394 lbs. 

8 lbs. 

35-0 

5 lbs. 

41-8 

lib. 



27751bi. 
8-05 lbs. 
13-I3]bfi. 

8hn. 



. • 



EoLiNTON Coal. 

I HEREBY certify that the 12 boxes marked J. Arthur Phillips, Esq., contain a 
sample of the Eglinton coals which were mined specially for the service of the 
" Admiralty Coals Investigation." — A. Kenneth and Co., Proprietors. 

This colliery is situated in the parish of Kilwinning to the north of Eglinton Castle^ in 
the county of Ayr, and contains four seams. Ulie main coal, which is 40 fathoms from the 
surface, and four feet in thickness, consists of two ])arts ; the upper portion is two feet in 
thickness, and is composed of cubical coals, whilst the lower, which is a splint, is divided 
from the upper by a thin seam of fire clay. Next to the main coal, at a depth of 34 
fathoms from the surface, is found the '^ stone coal '' seani^ which is 2 feet 6 inches in 
thickness, and, like the foregoing, divided into two parts by a band of clay. Two feet of 
the lower part of this seam are composed of splint, and 6 inches of the upper portion of 
cubical coals. 

The £lle coal vein is found at a depth of 25 fathoms from the surface, and is also 2 feet 
6 inches in thickness, 8 inches bein^ splint, and the remainder cubical coals. The Ladyna, 
which is the last of these seams, and also the nearest the surface, has the same thickness as 
the two last mentioned, and produces both cubical and splint coals, although the former 
is found in the largest proix)rtion. All these seams have an inclination of 1 m 12 towards 
the south-east, ana are worked by the room and pillar method. 

The distance of the mine from the shipping port Addrossan is six miles, and the present 
market price 7«. 4(/. per ton. It is chiefly sent to Ireland. The specimen of this coal, 
which came to Putney College for the purposes of the investi^tion, was beautifully briffhti 
with indications of a cubical fracture ; it, however, contained small quantities of iron 
p)Tites and white shaly matter. 

This coal was found, during our experiments, to light easily, bum rapidly, and evolve 
much smoke ; it also requires to be stoked, like a splint coal, and leaves a white ash, with 
little clinker and cinder. The clinker does not attack the bars. 





March 16, 


March 17, 


March 18, 




1st day. 


2iid day. 


Srddaj. 


Fire lighted^ •••.•••• 


9 h. 45m 


8h. 15 m. 


8 h. 10m. 


Steam up «••••.•• 


lOh. 30m. 


8 b. 40 m. 


8 b. 40IIU 


Weight of wood used •••••.. 


101b. 


10 Ibf. 


10 lbs. 


Initial temperature of water in boiler • . • • 


150' 


208* 


301* 


Temperature of water in tanks 


46^ 


46* 


40* 


Barometer •••••.•• 


29-57 in. 


29 -43 in. 


29-400. 
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Extremes of external thermometer. • 

Extremes of intenial thermometer 

Dewpoint •••••• 

Area of damper open • • • • . 

Weight of coals consumed • • . . 

Weight of ashes left • • • . • 

Per centage of combuslible matter in ashes 

Weight of cinder left . . • • • 

Per centage of combustible matter in cinder • 

Weight ot clinker in cinder . • • • 

Average weight of soot in flues • • 

Per centage of combustible matter in soot • 

Weight of water evaporated 

Weight of water evaporated from 212^ by 1 lb. of coal 

Weight of couls per hour for 1 square foot of grate surface 

Duration of experiment e • • . 

Specific gravity of coal • • . . 

Mean weight of cubic foot of coal . . . 

Economic weight or space occupied by 1 ton • 

Cohesive power of coal . • • • 



March 16, 
1st day. 



• • 



52°— 57^ 

48» 

112in. 

643 lbs. 

10 lbs. 

28*4 
8* 5 lbs. 

84-0 
2.75 lbs. 



• • 



3610 lbs. 
7 '08 lbs. 
16 07 lbs. 

8hrs. 

1 • 257 
52*0 lbs. 
43-07 ft. 

79'5 



March 17, 
2rid day. 



54'— 58* 

46* 

56 in. 

436 lbs. 
18 lbs. 
26-1 
6 lbs. 
65-1 
lib. 



• • 



2820 lbs. 
7-41 lbs. 

10-90 lbs. 
8 hrs. 






March 16, 
3rd day. 



• • 



46* 
84 in. 
489 Ihs. 
15 lbs. 
25-1 
5 lbs. 
77-3 
2 lbs. 



. • 



3320 lbs 
7 62 lbs. 
12.22 lbs. 
8hrs, 






Note, — Fuial temperature on fourth morning, 178^. 



Nbath Abbey Coals. 

I HEREBY certify that the casks sent to Putney CoUeffe contain a fair sample of the 
Brynddwey coals, which were mined specially for tne service of the " Admiralty 
Coals Investigation." — Joseph J. Price, Part Proprietor and Agent. 

The Neath Abbey Colliery is situate about IJ mile from the port of Neath, and is 
worked on what is called the Brynddwey seam, which lies under the Drymma mountain. 
This vein has a regular thickness of 4 feet, with an inclination of Ij^ inch in the yard 
towards the west, and is worked by level and inclined plane. 

The coal, which is covered by hard rock, affording a good roof, lies on shale and fine 
clay, and is described by the proprietors as '^ non-bituminous and free burning ;" they also 
state that the same seam is explored at Graigola, Parson's Graigola, Ynisymmon, and 
Wemddu, where large quantities of coal are extracted. 

The specimen sent us for examination was very iiT^ular in its structure, having no 
definite lines of stratification, but appeared an agglomeration of fragments rather than a 
series of regular deposits. When broken this coal yields fragments having the appearance 
of being rubbed on all their sides, and suggests the idea that at some period of its exist- 
ence the vein must have been disturbed, and again cemented together by pressure. 

Under the boiler it was found to light easily and burn freely, with the evolution of 
much smoke. It was, however found to swell on the bars, and thereby obstruct the 
draught, which requires the frequent use of the rake in order to keep up the fire. 

At the close of the experiments rather large quantities of reddisti ash remained, the 
amount of which was materially increased by the friable nature of the coals, which crum- 
bled on the fire and fell through the bars, llie amount of clinker was not very con- 
siderable, but that formed was found to adhere firmly to the bars^ and not to be removed 
without difficulty. 



Fire lighted . . 

Steam up • • • . 

Weight of wood used . • 

Initial temperature of water in boiler 

Temperature of water in tanks • 

Barometer . • • • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint • • • • 

Area of damper open • « 

Weight of coals coneuraed 

Weight of ashes left • • 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues . 

Vet centage of combustible matter in soot 

Weight of water evaporated • • 



March 27, 
lit day. 



9h. 45 m. 

10 h. 45m. 

10 lbs. 

100* 

54* 

29' 80 in. 

53*— 56' 

53"— 56' 

46» 

84 in. 

596 Ibf . 

13 lbs. 

87-6 

9 lbs. 

62-5 

8 lbs. 

none* 

45751b8. 



March 29, 
2od day. 



March 30, 
3rd day. 



8h. 55 m. 

9h. 35m. 

10 lbs. 

165* 

58" 

29-87 in. 
54«»— 590 

58*— 65* 
45* 

112 in. 
589 lbs. 

13 lbs. 

48-2 

6 lbs. 
85-9 

7 lbs. 
none. 

4686lbs. 



12 h. 25 m. 
Ih. 20 m. 

10 lbs. 

201* 

58* 

29 -85 in. 

65*— 60* 

59*«-a3* 

55" 

56 in. 
416 lbs. 

23 lbs. 

68-3 
9-5 lb?. 

89-7 
3- 75 lbs. 

none. 

335bW 
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Weight of water evaporated from 212* by 1 lb. of coal . 

Weight of coals per tiour for 1 aqaare foot of gra4e surface 

Duration of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



March 27, 
Itt day. 



March 39, 
2iKidaj. 



9*46 lbs. 
14 '90 lbs. 

8hrs; 

1-310 
53 * 3 lbs. 
37 • 77 ft. 

50-0 



9-43 Ibt. 
14-781bt. 

8hrs. 



« . 



Much 30, 
3rd (Ujr- 



9-27 Ibft. 

11.0011m. 

71»^ 



• • 



Aofe. — Final temperature on fourth moroing, 201*. 



Blackbrook Rushy Parr Coals. . 

I iiKREHY certify that the seven boxes marked I, 2, 3, 4, 5, 6, 7, contain a fair samjde 
of the Blaekbrook Kushy Park Coals, which were mined 8^)ccially for the service of 
the " Admiralty Coals Investigation." — Daniel Bromilow, far the Firm qfjBrowit' 

loto Brothers and Southern, 

llie mine from which this coal is extracted is situated at Rushy Park, Blaekbrook^ near 
the town of St. Helens, Lancashire. 

This coal is raised from distances varying irom 150 to 280 yards from the surface, and is 
considered '' hot and free burning." The vein varies from 4 feet 6 inches to 5 feet in 
thickness, and is free from accident. 

The subjacent and overlying strata are shale and white stone which, together with the 
vein itself, have an inclination of one yard in seven towards the S.E. The extraction is at 
present carried on by means of o]x;n bays and levels. Its current price varies from &. to 
7s. per ton at the pit. Livei-pool is its principal market^ and is situated at a distance of 
about 30 miles by water from the colliery. 

Lar£^e quantities of these coals are used for steam purposes both by the Grovenunent 
and other steamers belonging to the port of Liverjiool. 

The specimen of this coal which reached us for the purposes of the investigation was 
rather soft though brilliant, and evinced a tendency to divide itself into cubes, notwith-* 
standing that the lines of cleavage were less distinctly marked than in many other varieties 
from the same district. There was also a nearly total absence of iron pyrites and shale, 
but a silky appearance often before referred to was very observable. 

It was remarked during the progress of the experiments that these coals light easily, and 
get tip the steam rapidly, but ^vo off considerable Quantities of smoke both on lifting 
and stirring the fire, although with careful stoking little smoke will appear at the chmmajy 
top. In order to avoid this the coals should be partially cok^ on tne dead plate, and 
from thence pushed on to the fire, by which means it will, in a gp^eat measure, ba 
remedied. 

The quantity of ash is small, and that portion which falls through the bars may be 
easily burnt by being a?ain thrown on the fire. The clinker is small in quantity; and 
attaches itself nrmly to the fire-bars. 



I* *«■ 



^mm^i^U^. 




Fife lig^hied • • • 

Steam op • • • . 

Weight of wood used . 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer • • . . . 

Extremes of external thermometer • 

Extremes of internal thermometer • 

Dewpoint . • • 

A r^a of damper open 

Weight of coals consumed • • 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left . . 

Per centage of combustible matter in cinder 

Weight uf clinker in cinder • • 

Average weight of spot in flues 

Per 'centage of combustible matter in soot 

Weight or watef evaporated 

Weight of water evaporated from 21 2*' by 1 Ibl of cohl 

Weight of coals per hour for 1 sqiiare foot of g'rate sCirface' 

Duration of experiment . • . ' . ^ 

Specific gravity of Goal • •;'.*• 

Mean weight of cubic foot of eoal' • 

Economic weight or space occupied by 1 ton 

Cohesive. ppwer of coal • • • . 



8 h. 85 m. 
8h. 50 m. 

10 lbs. 

iQe*' 

56° 

29-54 in. 

4r— 57° 

56<>— 62° 
51° 

' 112 in. 
6U9lb8. 

' 9 lbs. 
76-^ 
8 lbs. 
96-2 

• -5 lbs. 
' 'Gibs. 

• 78*^ 
4540'lb8. 

•8- 62 lbs. 
13 -22 lbs. 

• Shrs. 
1-276 

•55-3'lbs. 

' 40-50 f\. 

80-5 



8 hr. 50 m. 

9h. 15 m. 

10 lbs. 

196*' 

57" 

29'43 in. 

42'— 59' 

59*— 64* 

^ 53* 

56 in. 

499 lbs. 

7 lbs. 
92-8 
6 lbs. 
85"7 
*5 lbs. 
•6 lbs. 

8270 lbs. 
'7- 55 lbs. 
12 • 47 lbs. 

8 hrs. 

• • 



April H 
Snl daj. 



9hr. 15 ID. 

9 hr. 35 Bu 

10 lbs. 

201* 

56* 

29-43 in. 

41'— 56* 

60*— «4» 

52* 

84 in. 

489 lbs. 

121b8. 

85*9 
8 lbs. 

92-7 

•5 lbs. 
*61b«. 



. • 



8740 lbs. 

7*89 lbs. 

12-45 lbs. 

8hn. 



« • 



Note, — Fiaal temperature on fourth morning, 202^. 



SUITED TO THE STEAM NAVY. 



15 



Blackurook Little Delf Coals. 

I HEREBY certify that the six casks marked Nos. 8, 9, 10, II, 12, and 13 contain a fair 
sample of the Sl^ckbrook Little Delf Coals, which were mined specially for the 
service of the " Admii:alty Coals Investigation."— tDavid Bromilow, for trie Firmof 
Bromilow Brothers and Soutliern, 

This colliery is situated at Little Delf Blackbrook, near St. Helen's, Lancashire ; its 
present depth from the surface is 170 yards. The coals are extracted by means of levels 
and open bays from a regular vein of 3 leet 6 inches in thickness, which has a dip of 1 in 5 
towaras the south-east. The subjacent and overlying strata consist of stone and shale, and 
the coals are described as " clear and free burning." The price at the pit's mouth varies 
from 6*. to 7s. per ton, but by far the larger portion is sold at Liverpool, which by water, 
is 32 miles distant from the mine. The proprietors state that, when mixed with their 
Rushy Park coal it forms good fuel for steam purposes. The sample which came into our 
hands very nearly resembles that last described, except that it contained large quantities of 
a white substance which is found interposed between the lines of cleavage and more par- 
ticularly in those which are parallel to the lines of stratification. 

This coal is also less firm than the last described^ and has the lines of stratification more 
regularly and clearly marked. 

During the practical experiments no distinct difference between this and the Blackbrook 
Rushy Park coal was observed, except that of the two the Little Delf appeared the more 
smoky. 



Fire lighted . ... 

Steam up ... ...••• 

Weight of wood used 

Initial temperature of water in boiler • . . . 
Temperature of water in tanks . . • • • 
Barometer ....,...« 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint . 

Area of Damper open • • 

Weight of coals consumed 

Weight of ashes lefl 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per ceutage of combustible matter in cinder . 

Weight of clinker in cinder ...... 

Average weight of toot in flues 

Per centage of combustible matter in soot • . 

Weight of water evaporated 

Weight of water evaporated from 212o by 1 lb. of coal • 
Weight of coals per aour for 1 square foot of grate surface 
Duration of experiment «... . . 
Specific gravity of coal . . • . 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton . 
Cohesive power of ooal 



April 18, 


April 19, 


April 20, 


Ittday. 


2ik1 day. 


3nl day. 


9h. 40 m. 


8h. 30 m. 


9h. 45 m. 


10 h. 5 m. 


9h. Om. 


10 h. 30m. 


10 lbs. 


10 lbs. 


10 lbs. 


204*^ 


205** 


145** 


se** 


49* 


54* 


29 -54 in. 


29 -43 in. 


29-61 in. 


36'— 49' 


• . 


46'*— 58** 


5V—6r 


57'— 59- 


fiS**— 62* 


52' 


52- 5* 


53^* 


112in. 


56 in. 


84 in. 


565 lbs. 


419 lbs. 


460 lbs. 


10 lbs. 


lOlbfi. 


17 lbs. 


75-6 


92-7 


88-6 


5 lbs. 


6 lbs. 


4 lbs. 


81-0 


92*3 


93-2 


None. 


• • 


• . 


-6 lbs. 


'6 lbs. 


-611w. 


77-2 


• • 


s . 


4190 lbs. 


3230 lbs. 


3150 lbs. 


8-57 lbs. 


8- 13 lbs. 


8- 17 lbs. 


I4*12lb8. 


10-47 lbs. 


12 lbs. 


Shrs. 


8hr8. 


8hr8. 


1*263 


. • 


• « 


51-0 lbs. 


• . 


. . 


43-92 ft 


. . 


• • 


61-5 


• • 


• • 



Abte.— Final tenptiatiirs on fourth moinlnc^, 194*. 



Lyon's Patbnt Fuel. — Specimens 2 and 3. 

These specimens were sent up for trial as being supposed to be an improvement on that 
previously experimented on, masxnuch as No. 2 contained less pitch than the former 
sample, and m No. 3 had been incorporated one-seventh part of its weight of powdered 
anthracite. 

In general appearance this fuel resembled in every respect that tested February 2, 3, 
and 4, 1848. 

Its behaviour under the boiler was also precisely similar, except that No. 3 left a rather 
larger amount of ash, occasioned by the burning away of the other constituents of the fueU 
whilst a certain portion of the anthracite remained unconsumed. ' 

The results ofuie practical trials will be found in the following table : — 
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APPENDIX TO SECOND REPORT ON THE COALS 



Fire lighted • . • . 

Steam up . . • • 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks • 

Barometer • • . . • 

Extremes of external thermometer 

Extremes of internal thermometer • 

Dewpoint ..... 

Area of damper open . • • 

"Weigfht of fuel consumed • 

Weight of ashes left 

Per eentage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinde 

Weight of clinker in cinder 

Average weight of soot in flues. 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212° by 1 

Weight of fuel per hour for one square foot 

Duration of experiment . • • 

Specific gravity of fuel . 

Mean weight of cubic foot of fuel 

Economic weight or space occupied by one ton 

Cohesive power of fuel .... 



lb. of fuel 



of grate 



surface 



April Sft, I Arril 26, 
1 lit day. 2nd day. 



8 h. 55 in. 

9 h. 40 m. 
lOlbc. 

203* 

50* 

29* 85 in. 

sr—bor 

54°— 6r 
45** 

140 in. 
446 lbs. 

10 lbs. 

Gibs. 

6-4ib8. 

• • 

3640 lbs. 

9 • 57 lbs. 

11-15 Ibst. 

8hrs. 

• . 

63-05 lbs. 



9 h. 40 m. 

10 h. m. 

lOllMI. 

209*. , 
54- 
29*9in. 



44- 

140 in. 

S^e lbs. 

11 lbs. 

18 ibs. 

10 lbs. 



4460 His. 

9-29 lbs 

13-9 Ibs. 

8hrs. 



Note. — Final temperatare on third morning, 206^ 



Blackley Hurst Coals. 

I HEREBY certify that the six hogsheads marked S. S. B. II. contain a fair sample of 
coals from the Blackleyhurst Mines, which were mined specially for the sennce of 
the " Admiralty Coals Investigation." — Samuel Stock, Proprietor. 

Blackleyhurst is situated in the township of Billinge, in the parish and near the town of 
Wigan. Two seams are at present worked in this colliery, the one called the " Four Foot 
Vein," is mined at a distance of 60 yards from the surface, whilst the second, or " Three 
Foot Seam," has been followed to the depth of 140 yards. The average thickness of the 
former is 3 feet lOJ inches, whilst the Three Foot Vein is usually an inch less in thickness 
than its name implies. Both deposits are tolerably regular, and have each a dip of 20^ 
to the south-east. The subjacent and overlying strata consist of "warren eartn, Uack 
and blue shale, and bass." This coal is described by the proprietor as "clean and 
durable;" he -also adds that it has been largely used by the Scotch and Irish steam- 
packets, and that the mixed produce of the two veins formed during two years and a-half, 
the supply of the Halifax and Boston Mail steam-shijis. It has also been employed for 
the manufacture of gas. 

This coal in appearance resembles the Blackbrook Rushy Park ; but contains in large 
quantities the white shaly substance before referred to. 

We observed during the experiments that this coal is slightly bituminous and ratber 
fragile, yielding much smoke and depositing a considerable amount of sopt. Little ash 
and clinker were, however, left, the latter being of reddish colour and very hard. 



Fire lig:hted 

St6om up ..•••••.•• 
Weight of wood used ........ 

Initial temperature of water in boiler 

Temperature of water in tanks ...... 

Barometer 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint . • • • • 

Area of damper open 

Weight of coals consumed • . 

Weight of ashes left 

Per centage of combustible matter in ashes . • . . 

Weight of cinder left 

Per centage of combustible matter in cinder .... 

Weight of clinker in cinder 

Average weight of soot in flues ....,• 
Per centage of combustible matter in soot . . • . 
Weight of water evaporated 



April 27, 
1st day. 



9h.25m. 

9 h. 45 m. 

10 lbs. 

206* 

50* 

29-90 in. 

47* 

112 in. 

646 lbs. 

8 Ibs. 

50-7 

5 lbs. 

89-7 

7 lbs. 

1*9 lbs. 

85-0 

4830 lbs. 



April 28, 
2n(l day. 



9 h. 20 m. 

9 h. 45 m. 

10 lbs. 

206* 

50» 

29*67 in. 

35'— 54* 

56*— 62* 

49* 

56 in. 

464 lbs. 

16-'51bs. 

600 

incl. in ash 

l-s'lbs. 
1-9 lbs. 

355*0 lbs. 



May 24, 
3rd day. 



9 h. 40 m. 

10 h. 20m. 
10 lbs. 

165* 

68* 

30- SO in* 

5r— ?©• 

55* 

84 in. 

499 lbs. 

14 lbs. 

70 

8 lbs. 

79-4 

0-27 lbs. 

1*9 lbs. 

3640 Ibi. 



SUITED TO THE STEAM NAVY. 
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Weighl ornalerevaporalKl from 212° by 1 lb. of coel , 
Weight ofcoalK per hour for 1 gquarefoot or grate eurface 

Duralinn of experiment 

Specific gravity ofcnal ...... 

Mean weighlof cubic foot ofcoal ..... 

Economic weight or space occupied by 1 ton 

Cohesive power of coal ...... 

Asli).— Final tvmperEture ou tbinl moiDliig, -206' ; flonl 



1-260 

48-0 Ihs. 
4fi-66fi. 



Johnson and WrRTHrNOTOw's Sir John Coals. 

I HEREBY certify that the two casks marked S. J. contain a fair Rample of the Sir John 
Coals, which were rained specially for the service of the " Admiralty Coals Investi- 
gation." — Charles Williams, Affent. 

This coal, like the following, is raised in the township of Parr, near St. Helen's. The 
coUierj' is not, however, so deep as the Rushy Park, the coals beinj^ extracted from a de])th 
of about 100 yards from the surface. ITie vein is 3 feet 3 inches in thickness, liut is 
divided in the middle by a thin band of shale. The overlyinir and subjacent strata consist 
of sand, marl, flag, and stone coal of different kinds, though not of sufficient importance to 
pay for extraction. The vein has an inclination of one in six towards the north, and is 
worked by the long-wall system. This coal is described by the proprietors as " stubborn 
burninfj, and requiring a strong draught." Its shipping port is Liverjjool, from whence 
the colliery is about 12 miles distant by land and 30 by water. 

The produce of this mine is chiefly used for furnace pur]K>ses^ particularly by the glass- 
houses in the immediate neighbourhood, where it ajijjcars to have given satisfaction. The 
present current price is 6«- at the colliery, and 9a, at Liverpool. 

It was observed during the exjjoriments that these coals are lighted with difficulty, and 
require a very strong draught in order to ket>]) up the combustion. 

The fire-bars also became much choked towards the close of the day by the accumulated 
ash and clinker, of which considerable quantities remaiucd at the end of each experiment. 



I 



Fire lighted .... 

Sieam up ... . 

Weight of wood ii»ed 

Iniiiiil lemperaiure of water in boiler 

Temperature of water in tanks . 

Barometer .... 

Ejlremes of external thermometer 

Extremes of internal thermometer 

Dcwpoint .... 

Area of damper open 

Weight of coals consumed 

Weight of aalies left 

Per centage of combustible matter in 

Weight of cinder left 

Per centBge of combustible mailer 

Weight of clinker in cinder . 

Average weight of soot in flues. 

Per eenlnge of combustible matter in 

Weight ol water evaporated 

Weight of water evaporated from 212' 

Weight of coals per hour for 1 square 

Duration of experiment . 

Specific gravity of coal , 

Mean weight of cubic foot of cual 

Economic weight, or space occupied 

Cohesive power of conl 



cinder 



by 1 lb. of coal . 
foot of gnte surface 



May 2i, 



9h. Om. 

9 h. 20 m 

10 lbs. 



3220 lbs. 
6-21 Ibe. 
14 -62 lbs. 

8 bra. 

1-310 
51 -66 lbs. 
43-41 ft. 

82-0 



May 26. 



9h. 20ni 
9 h. o5 nr 

I01l». 



30- 15 in. 

5T— 76° 

55° 
56 in. 
392 11,8. 
26 lbs. 

si-i 

16 lbs. 

87-03 

2-751ba. 

lib. 

2240 lbs. 

6 -48 lbs. 
9-80 
S hrs. 






8 h. 30 m. 

8h. 40 m. 
10 lbs. 
210* 
70' 

3onin. 



55" 
S4 ill. 

570 lbs. 

31 Iba. 
30-9 

16 lbs. 
87-5 
7 lbs. 
lib. 



r, laao. 



Johnson and Wirthington's Hushy Park. 
I HEREBY certify that the two casks marked R. P. contain a fair sample of the Rushy 
Park steam-coals, which were mined specially for the service of the " Admiralty 
Coals Investigation." — Charles Williams, Ar/erit. 

The Rushy Park colliery is situate in the township of Parr, near St. Helen's, Lancashire, 
The vein from which the coals arc extracted is 4 feet » inches in thickness, and very 
regular, with a dip of one in seven from north to south. The overlying and subjacent 
strata consist of sand, marl, and black band, with various coal-seams of inferior quality. 
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APPENDIX TO SECOND REPORT ON THE COALS 



The coals are worked at a depth of 300 yards from the surface, by means of walla, and aie 
described by the agent as " hot and swift." They are principally sent to Liverpool, where 
they are employed for steam purposes. The distance of the mine from the shipping port 
is by land 12 miles, and 30 by water. The specimen of this coal which was experimented 
on at Putney College was extremely brilliant, and had well-defined and r^ular lines of 
deposition, between which occur large quantities of a white substance resembUng' sulphate 
barytcs. As the composition of this matter might materially affect the quality m the 
coal, it was thought of interest to determine its constituents, which were found to be as 
follows : — 





Analysis. 




Carbonate of 


iron 


. 41-51 


» > 


lime 


. 42-81 


Sulphate of lime . 


. 1-79 


Silica 


• • 


•29 


Magnesia . 


• • 


trace 


Water 


• • 
• 


. 13 42 


Total 


. 99-82 



It was ascertained during the trials made of this coal that it lights easily and bums clearly, 
blowing off much steam ; but this, like all others from the same district, evolves much 
smoke, both on lighting and stirring the fire ; it however produces but little clinker or ash^ 
and appears to contain little or no iron pyrites. 





Maj29, 


May 30, 


M.7 31, 




Ist day. 


2nd day. 


3rd day. 


Fire lighted . • . . . . • . ' . 


9h. 45 m. 


8 h. 50 m. 


9h. Om. 


Steam up ...••• . 




10 h. 20 m. 


9 h. ra. 


9h. 20m. 


Weight of wood used .... 




101b«. 


10 lbs. 


10 Ib^ 


Initial temperature of water in boiler . 




185' 


209* 


202* 


Temperature of water in tauks • • • 




70* 


68* 


66* 


Barometer ....... 




30 05 in. 


30- 17 in. 


SOOin. 


Extremes of external thermometer . . , 




• . 


48* 7(f 


47*— 70* 


Extremes of internal thermometer 




6S*— 15* 


69*— 74** 


69-— 74* 


Dswpoint ....... 




45* 


46* 


52* 


Area of damper open ..... 




112 in. 


56 in. 


84 in. 


Weight of coals consumed . . . , 




577 lbs. 


436 lbs. 


553 lbs. 


Weight of ashes left . . . • , 




12 lbs. 


12 lbs. 


9 lbs. 


Per centage of combustible matter in ashes. 




30-8 


47-7 


49-5 


Weight of cinder left . . . . , 




7 lbs. 


3 lbs. 


Bibs. 


Per centage of coubustible matter in cinder . 




84-6 


78-5 


75-9 


Weight of clinker in cinder • . • • 




2 lbs. 


1-8 lbs. 


2-25 lbs. 


Average weight of soot in flues .... 




lib. 


lib. 


lib. 


Per centage of combustible matter in soot . 




72-0 


a • 


> • 


Weight of water evaporated .... 




4210 lbs. 


3040 lbs. 


3660 lbs. 


Weight of water evaporated from 218" by 1 lb. of coal . 


8 • 59 lbs. 


7-83lb8. ! 


7.62 lbs. 


Weight of coals per hour for 1 square foot of grate surface 


14-42 lbs. 


14-41b8. 


13-82 lbs. 


Duration of experiment ....... 


8hr». 


8hrs. 


Sbra. 


Specific gravity of coal . . . . 


• . 


1-284 


. a 


a • 


Ttlean weight of cubic foot of coal 


■ a . 


50-0 lbs. 


a • 


• . 


Economic weight, or space occupied by 1 ton 


• • 


44 -80 ft. 


•• 


. • 


Cohesive power of coal ••••... 


69-0 


• a 


a . 


iVo<e.— Final temperature on Fourth mor 


ninp, 206<». 







Laffak Rushy Park Coals. 

I HKREBY certify that the five casks marked J contain a fair sample of the Laffak 
Rnshy Park Coals, which were mined specially for the service of the " Admimlty 
Coals Investigation." — John and Thomas Johnson, Proprietors. 

The Laffak Colliery is situated in the township of Parr, two miles north-east of the tows 
of St. Helens, in the county of Lancashire. The coals are raised at a distance firom the 
surface varpng from 150 to 400 yards, and are extracted from what is called the Rushy 
Park Vein, which is regular and 4 feet 6 inches in thickness, with an inclination of one in 
six towards the S. S. E. The overlying and subjacent strata are strong blue flag, white 
rock, and blue bass. The coals are extracted by means of levels cut to the extent of the 
boundary, and then worked back by means of walls and bays. 

The ^nkey Canal, which is only 600 yards distant from the mine, affords an easy means 
of communicating with the Mersey at Runcorn, from which place it is conveyed by water 
to Liverpool, where it finds its market The price at the pit's mouth is for screened coals 
7s, Gd. per ton, to which must be added tne expenses of shipping, which are light. 
Three pits or shafts have already been sunk on the " Rushy Park Vein, and by means 
of the powerful engines on the mine, 500 tons of coals may be daily extracted." 

llie specimen mnch was sent up for the purposes of the '^ Admiralty Coals Ini^estK 
gation" was hard and brilliant, occasionally presenting a eonchoidal fiacture, althouglb it 



more generally manirceteJ a tendency to divide itself into cubes. The linos of dcjioaition 
were Itut indistinctly marked, and little iron pyrites was oltserved. 



This coal also apiKars to be very free irom the white slialy substaace to which v 
ind which materially increases the tiui 
the boiler it was found to light eaeily, burn clearly, and produce but little clinker ; it has, 



l>efore referred, and which materially increases the tiuantity of clinker foi'med. 

md produce but little 
particularly after charging or stirring 



however, the diaadvantage of cvolvinj 
the fire, 



Fire liahted 

Sieani up 

"Weight of wood uaed. .... 
liiitiul tempeniliire of water in boiler, 
Temperuture of water in tanks 

Barometer 

Ettremes of axternal ihermiimeter 
Extremes of internal thermomcler 

Arta of damper open .... 

Weight of cuali consuiued . . 

Weight of ashes left .... 

Percentage of combustible matter in aehes . 

Weight of cinder left . 

Perceiiiage of combustible matter in cinder. 

Weight of clinker in cinder . 

Average weight of soot in flues. 

Perceutage of coaibusiible matter in soot 

Weight of water evajioraled 

Weight of water evupoialed from 212' hy- 1 lb. of coal , 

Weight of eoftls per hour for 1 square foot of grate surface 

Dur).tioD of experiment .... 

S|>eeific ^vit) of coal , . , . 

Mean weight uf cubic foot of coal . . 

Ecunumic weight or apace occupied by 1 ton 

Cohesive power of coal .... 



9h. 10 m. 

9h. 35 m. 



512 lb. 
lOlbt. 
43-9 



Bl'O 

3810 lbs. 

T-65 



1-351 
52 -66 lbs 

42 -oh ft. 



ti h. 30 m. 

9h5Uiu. 

10 lbs. 



29-40 in. 
46*— 66° 
66"— 71' 



2S101iw. 

613 
9' 90 lbs. 



02'' 
84 in. 
511 Iba. 
11 lbs. 
47-3 
7 -25 lbs. 

73-9 

0-7 lbs. 

lib. 

aiGOibs. 

817 
12-77 lbs. 



JVirfc — Final lem|)nalure au fouiLl 



Bt'suv Park Mine Coals, 

I HKRKBV ccrtifj- that the four casks marked J. A. Phillij)8, Esq., contain a fair eiample 
of the Uushy Park Mine cuali, which were mined s]»ecially for the service of the 
" Admiralty Coaie Invest igation." — Rob&bt fiuaiK&oir, Jun., for Bounie and 
Rohiraon. 

The Bufihy Park Mine is situated at Broad Oak, near St. Helens, Lancashire, and is 
worked at a depth of 300 yardi. from the sur&ce. where the seam is 4 feet H inches in thick- 
ness, with a regular dip of I in 5 towards the south-east. 

The shipping ports are Runcorn and Liverpool, from the former of which places it is 
distant eight, and from the latter twelve mites. The present current price is 7*. per ton. 
They are di^cribcd by the owners as " good bright u>als, much liked for steam-paiket 
j»urj)oaes." They also further add, " We are now serving the Droghcda Steam-Packet 
Company, and the Livcrjiool Steam-Tug Company with the above coals, wliidi give great 
satisfection." 

The sample which was sent ns fur cxneriment differed little in appearance from other 
specimens from the same neighbourhoou, except that it was perhaps rather brighter, and 
almost entirely free from iron pyritei, though it contained a considerable amount of the 
white shaly matter so frequently mentioned in fonner i>arts of this Seport. We remarkt-d 
during the progress of the experimeuts that this coal lights easily, and blows off a con- 
siderable amount of steam ; it also makes a clear fire, which leaves but little ash and 
clinker, the former being of a reddish brown, and the latter of a Tery dark colour, ap- 
proaching to black. Considerable quantities of a greyish umoke was evolved during tlie 
experiments. 





Ji.oe S. 


Jun* fi. 


Ju..o 7, 




Ixt duj. 


2 oil <lny. 


Srd J.y. 


Fire lighted 


lOli. 15 m. 


9 h. SO ra. 


91i.2Sm. 


Steam up . 










10 b. 45 m. 


9h. 55 m. 


9h.40in. 


Weight of wood used . 










lOlbs. 


10 lbs. 


lOlbe. 


Imlial temperature of water in boiler 










180° 


194'' 


204- 


Temperature of water in tanks . 










68° 


66" 


66° 


Barometer , , . . 










29 -80 in. 


29- 92 m. 


29-94 in. 


EKtremev of exlemal thermometer 










49°— 67" 


50"— 69" 


52"_66* 


Extremes of internal thermometer 










6(j°— 72° 


G8°— 72° 


6S"— 72* 



^^Pll 



S'PENDIX TO SECOND REPORT ON THE COALS 



Dewpoint 

Area of damper open ...... 

Weight of coals coniumed ..... 

WeJglit of ashes left .... . 

Per cenlsge of coTnbufltible matter jii ashes . . . 

Weight of cinder left 

Per cenlBge of combustible matter in cinder 

Weight of clinker in cinder ..... 

Average weight of Boot in flues . .... 

Per centage of combustible matter in soot . . . 

Weight of water evaporated ..... 

Weight of water evaporated from 212° by 1 lb. of coal . 
Weight of coals per hour for 1 square foot of grate uurface 
Duration of experiment ...... 

S|wcific gravity of coal ...... 

Mean weight of cubic foot of coal .... 

Ecimumic weight or space occupied by 1 ton . 

Cohesive puvrer of coal ...... 



sa- 
ils in. 
566 lbs. 
7 lbs. 
51-4 
4 lbs. 
97-0 
libs. 

0-5 lbs. 
85-5 

3950 lbs. 

1-84 lbs. 

14-G51bi. 
Bhrs. 
1-283 

47-0 lbs. 

47-65 ft. 
67-0 



56 in. 
399 tbs. 

9 lbs. 

85-4 

nibs. 

97-1 
0-&lbs. 
0-&lbs. 

2700 lbs. 

8-12 lbs. 

9-92 lbs. 

8hrB. 




53* 

84 in. 
472 lbs. 

Sltw. 

8.1 -4 

5 lbs. 

84 -O 
0-25 tba. 
O-Slbf. 

34 10 lbs. 
8- 29 lbs. 
U -SO lbs. 



Note. — Final tempfril 



C(»Ar. from the Llvnvi iRONWORirs. 

I HEREBY certify that the five casks marked I, 2, 3, 4, 5, contain a fair sample of the I 
Llvnvi Iron Company's coal, which was mined specially for the scrvict- of th^^ 
" Admiralty CoaU Investigation. — Charles Bowins, Scstt/eiit Director. 

i occurring' in the I 



I 

1 Tftrious mines hclonging to the alKtve Company. 

As, however, the quantity of each coal sent to Putney for trial was not sufficient for a 
scries of experiments, they were all mixed together, and aften\-ards tested in the usual 
way. 

The coals contained in cask No, 1 were extracted from the Four-foot Vein Lerdf J 
situated at Duffryn, and belonging to the Llvnvi Iron Company. 

This vein is 4 feet in thickness, is dcscrilx^u as regular, and is worked at a depth of 80J 
yards from the surface. The coal is extracted hy " pillar and stall," and is spoken of by tiM 
agent as "quick burning, and containing little ash." The specimens contained in No*J 
2 and 4 were the produce of the Nant y Crynwydd Mine, where the coal is extracted nci 
the surface. No. 2 being wrought at a depth of 12 yards, and No, 4 of 14 yards. The 
specimen No. 2 is the pri>duce of the "Fumjice Voiu," which is regular, and 12 feet i 
thickness. No. 4 was cxtrairted from the "Seven-foot Seam," which is also regular, and 
7 feet in thickness. The former seam is worked by " patch," and the latter by " pillfir 
and stalls," The samples 3 and 5 were extracted from the Cocgnant Mines ; the former J 
at a depth of 40 yards, and the latter at a depth of JO yards from the surface. No. 3 is thoia 
produce of the Yard Vein, which is 3 feet in thickness, and tolerably regular ; whilst No. 5 ' 
was raised from the Caedafid Level, and is a slow-burning coal, leaving considerable 
quantities of ash. ITie thickness of this seam is 4 feet 6 inches, with an inclination towards 
tne south-cast. The apeeitncns of these coals sent to Putney for the scn'ice of the 
" Admiralty Coals Investigation" were rather friable, but generally bright and clean i 
their appearance, with the exception of No. 2, which appeared from some cause to have g 
been partially coked previous to its extraction from the mine. 

It was observed during the progress of the experiments that these coals burn steadily, 
and give off but little smoke. The ash produced is of a whitish colour, and that portion 
which falls through the bars is generally so far consumed as to render its being again 
throivn on the fire unnecessary. The quantities of ash, clinker, and cinder, were also found 
to be rather considerable ; but the clinker being of that porous kind which does not attach 
itself to the bars, its amount was not found to materially affect the combution of ihe coals, i 



d 

s 

1 5 



Fire lighted .... 
Steam up . ■ . 

Weight of wood used . 
Initial temperature of water in boiler 
Tempenilure of water in tanks . 
Barometer . . . . , 

Extremes of external tliermometer • 
Estreraes of internal thermometer 
Dewpoint . . . . , 

Area of damper open 
Weight of coala consumed . . 

L Weight of ashea left . . , 



423 lbs. 
20 lbs. 




328 lbs. 
11 lbs. 



-Mfmi^ W' m r STEAM NAVY. 



— 


111 day'. 


June 9, 
2,„l cby. 


Ji.iir 10. 
3rJ .l«y. 


Per cenUge of combustible matter in ashes . 


32-0 


39-6 


22-7 


Weight of cinder left 


13 lb«. 


13 lbs. 


18 lbs. 


Per centage of combuBtible tnalter in cinder 


79'0 


81-1 


72-7 


Weiihl lit clinker in cinder ...... 


8 lbs. 


4 iba. 


llba. 


Average weight of IDOL in Duea . ..... 


■5 lbs. 


■5 lbs. 


•5 lbs. 


Per centage of combuBtibie nmtter in soot .... 


09-3 






Weight ot water evuporaled ...... 


35fi0 Iba. 


2590 lbs. 


3440 lbs. 


Weight of water evaporated frum 212° by 1 lb. of coal . 


9'611bs. 


8 ■ 89 lbs. 


9 -08 lbs. 


Weight of coals per hour for 1 square foot of graie surface 


10 '5 lbs. 


8-2 lbs. 


10-7 lbs. 


Duration of experiment ....... 


8hr». 


Shrs. 


Shrs. 


Specific gravity of coal 


1-288 






Meanweightof cubic foot of coal 


53 -33 lbs. 






Economic weight or space occupied by 1 ion 


42-02 ft. 





















Xot: — Final temperelura on fourlh mDrning, IBS". 



EocK Vawk Coal. 

I HEHEBY certify that the four casks marked R, V., 1, 2, 3, 4, contain a fair sample of 
the Rock VawT Coals, which wore mined specially for the eer^-icc of the " Admiralty 
Coals Investigation," — Robekt Lindsay, /or Vivian and Sons, Proprietors. 

The Rock Vawr Colliery is situated in the Bromhill Valley, parish of Margam, 
Glamorp^anshirc, and is worked at n depth of 300 feet from the surface. 

The vein is regular, and 3^ feet in thickness, with a dip of 3^ inches in the yard, '24' 
east of north. The subjacent strata arc composed of rock, and the overlying of hard shale, 
having the same inclination as the vein itself. The mine is worked by cross-headings and 
stalls, and the coals are described as " free burning and slightly bituminous." The prin- 
cipal markets are Cornwall and Ireland ; besides wliich, large quantities are used for thu 
smelting of copper ores, and for steam -vessels. This mine is two miles and a quarter from 
the shipping port, which is Swansea, where its current price is 8s. Gd. per ton. The 
specimen of this coal, sent to Putney for the purpose of examination, was rather soft, but 
bright in its fracture, and contained considerable traces of iron pyrites, but none of the 
shaly matter mentioned as occurring in the Lancashire coals. During our experiments 
this coal was found to light easily, and afford a good fire, without much smoke ; but at the 
close of the operations, considerable portions of ash, cinder, and clinker remained, par- 
ticularly of the latter, which had fused, and adhered rather firmly to the bars. 







June 13, 


JniipU. 


. 


lit day. 


:^nd <lay. 


3r.l day. 


Fire lighted 


9b. lam. 


9 h. m. 


8 b. -15 m. 


Steam up 

Weight of «ond used 








10 lbs. 


10 Iba 


ID lbs. 


Initial temperature of water in boiler , .... 








Temperaiureof water in lanks 








29-67 in. 


28'63in. 


30 03 ill. 


Extremes of exiernnl thermometer ..... 
















Dewpoiat 




51° 


50" 










Weight of coals consumed . . . . " . 
Weifibt of ashes left 


594 Iba. 


403 Iba. 


447 lbs. 






9 lbs. 


Per rentage of combustible matter in ashes , 








Weight of cinder left 








Per cculage of combustible matter in cinJer 

Weight of clinker in cinder ...... 








13 lbs. 


45 lbs. 


Tibs. 


Average weight of soot in fluKB ..... 








Per centage of combustible matter m sont .... 








Weight of water evaporated 








Weight of water evaimrated from 212" by 1 lb. of coal . 








Weight of euals per hour for 1 Equare foot of grate surface 
Duratinn of experiment ....... 


8hrs. 


8 bra. 


S hvs. 


Specific gravity of cub] 








Mean weicht of cubic foot of ciial 








Economic weight or space occupied bv I ton 








Cohesive poHcr of coal 









iVg(e. — Final tempnatuie on foiuth mombg, 21 



22 APPENDIX TO SECOND HEPORT ON THK COAL 

Newcastlk Habtiet Coals. 

I iiKni:uY ccrtifv that the 34 casks marked No, 1 C. 31, conlain a fair sample of Uw 
Newcastle Hartley steam coals, which were mined sjieci ally for tlie service of the 
"Admiralty Coals InTcstigation." — Edmund Latimer, PropriMor. 

This coal is raised from the " Ixnv Main Scam," and i» extracted bj the Spital Totij^ues 
Pit, within the borough oi' Newcastle-upon-Tj-nc. 

Hie vein is worked to a depth of 4^ fathoms, and varies from 4J to 5 feot in thicknem. 
It is mined by board and pillur, the aid of gunpowder being constantly required. I'he 
vein dips i an inch in the yard towards the south-east, and is, on the whole, tolcniblv 
regular. The ovcrUHng strata are comjioscd of what is locally called " blue metal stone," 
and the subjacent of " grey metal stone," and impure t^oal. It is described as " bituminous, 
and free from sulphur, but throwing off consideralile quantities of smukc during combu^ 
tion." The current price is /s. per ton at the colliery, which is two miles and a (juarter from 
the shipping jwrt. The proprietor, speaking oi" this colliery, says, it was cstablisiied in 
1835 by Messrs. Porter and Latimer, under a lease from the t'oriKiration of Ncwcastle. 
I'he royalty extends under the town moor, which has a surface of 10^5 acres. The vend 
during the year 1S17, amounted to S7,113 tons, of which 59,055 were used within the jiort 
for steam and other manufacturing purposes; I1,0S3 were sent coastwise, principally to 
liOndon and Scotland; and, finally. 17,W5 tons were exported to the foreign markets, 
chiefly Spain and the Baltic. 

We remarked during our experiments on this coal, that it lights with difficulty, and 
requires a strong draught to carry on combustion ccouomically ; and that even then a large 
quantity of smoke is evolved. The ashes left arc of a whitish colour, and in con- 
Biderabie quantity. The clinker is brittle, and does not adlicrc to the bars. 





J.|ti» IS. 


Juii. 16, 


jm« n. 


■ ■ 


iMdiy. 


iui ilaf. 


Sittrta;. 


rire lighted 

!JteBm up ...■.-.■ ■ 

Weiglit of wood used . 

Iniiin! temperature of *iil6r in boiler . .... 


10 h. 15 m. 


9 h. 35 m. 


10h.30in. 


10 h. 40 m 


lOh. lam. 


lUh. Mm. 


lOlba. 


101b*. 


lOllN. 


202° 


196° 


2W8' 














6*r— 18" 












59"— 7r 






Dewpoinl 


sr 


59* 


W 


















Weight of oBhes left 


Ulbs. 


11 lbs. 


11 lbs. 


Per cenCage ufcomhuBtible maiirr in ashes . 








Weight of cinder left 


934 






Per centoge or combustible mMMr in cinrler 

■Weight of clinker in cinder ...... 






2 5 lb. 


3IbB. 




Average weight of soot in flue* ...... 
















Weight of water e\*aporatcd ...... 

Weight of water evaporated from 212" by 1 lb. of coal , 


24S01bB. 


3060 lbs. 


2160Ib>. 


904 IbB. 


8-52 Ite. 


815 lla. 


Weight of coaU -pet hour fur 1 squure fuut of grale surface 


8-47 lbs. 






Duratiuu of experiment ....... 








Specific gravity of coal 








Mean weight of cubic foot of coal ..... 








Economic weight nr space occupied by 1 ton 


44-35 ft. 






Cuheaive power of coal 









Balcarbes Lindsay Coal. 
1 HEKEBT certify tlmt the five casks marked respectively 



L L L L L 

r 2' 3' 4' 5'' 



fair sample of the Lindsay Mine Coals, which were mined specially for the sen-ke 
of the " Admiralty Coals Investigation." — William Feace, Agent. 

Tliis mine, which is the ]>roiicrty of the Earl of Balcarres, is situated in the township of 
UphoUand in the parish of Wigan, Lancashire. Its present depth from the sur&cc is 
only 40 yards, for the mine having been recently commenced no extensive workings have, 
as yet, been effected. Tlie vein is G feet in thickness, and is divided in the middle into 
two parts by 6 inches of clay. It has an inclination of one in five towards the north, and 
appears to be tolerably regular. 

The sulijacent and ovenyiTig strata consist of *' wrgillacooua rock, blue ractal, and black 
shale." Mr. Peace states, -that this mine is worked by "narrow ends and walls, and in 
drifts about 5 yards wide." 

The current price of the coal is 6«. %d. per ton at the pit. The principal market is 
LiveqxHil, from which port the mine is distant about \'l miles by railway. The specimen 
of this coal which came into our hands, was tolerably hard, with a cubical fracture and full 
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black colour; but littie iron pyrites waa ohservwl in it, althoiigli a consiJcralilc quantity 
of the white shaly matter mentioned in former parts of this ReiJort was perceived in the 
linos of stratification. During the experiments, it was observed to burn steadily and lilow 
off the steam ranidly. After a certain time, hoB'cvcr, tlic hara get partially choked by a 
lirittle whitish elinkcr, which is found in rather large (jtiantities at the close of the experi- 
ments. It has also, in common with other coals from the same neighbourhood, the disad- 
vantage of giving off much smoke during its combustion. 



— 


l:r;^ 


Juiit 21, 


3rd day. 


Fire lighUd 


9 h. 40 m. 


9h. 30 m. 


8h. 10 in. 


Sieam ii|i ........ . 


lOli. Om. 


lOh. Sm. 


8 h. SO m. 


WeishL of wood used 


10 lU. 


10 lb-. 


10 lbs. 


Initial lemperaliire of water in boiler .... 


200° 


206- 


2n4° 


Tempeniiure ot waier in liinks, ..... 


65' 




74* 


Barometer 


30- 15 in. 


30-I5in. 


SO- 03 in. ■ 


Exlremes of external ilnrmomeler ..... 


54*— 66' 


59»_74. 


56=— 75' 




es'— 7r 


6S'— 76" 


7r-77- 


Dewpoiiit ... ....... 


55- 


57' 


ao- 


Area of dnmper open ....... 


ll2in. 


56 in. 


64 in. 


Wcipht of Cdals consumed ...... 


601 lbs. 


418lbs. 


582 lbs. 


Weight of ashes left 


libs. 


] I lbs. 


]« lbs. 


Per ceiilage of combuslible mailer ill ashes 


27-9 


24-5 


39-5 


Weight of cinder left 


nibs. 


9 lbs. 


9 lbs. 


Per cenlBRe of combustible maiter in cinder 


S9-4 


63-4 


26-3 


Weight ofclinder in cinder 


8 lbs. 


4 lbs. 


4 lbs. 


Average weight of sooi in flues ..... 


•81h=. 


■8 lbs. 


■8 lbs. 




78-7 






Weio-ht of water eviiporatcd ...... 


3740 lbs. 


2940 lbs. 


3780 lbs. 


Weight of WDier evapomteil from 212° by 1 lb. of coal . 
Weight of coals per hour fur 1 aquure fuol uf grate surface . 


T-201b». 


7-72 lbs. 


7 -42 lbs. 


15-02 lbs. 


10 '43 lbs. 


14 -55 lbs. 


Duration of expermient 


Shrs. 


Slirs. 


Shra. 


Specific gravity of cool 


1-360 








51-16tbs. 






Economic wtiglil nr space occupied by 1 Ion 


43-83 ft. 








70-0 







-Final Tomprature m, fourlli morning, 208 



Balcarhks Five-fekt Mine. 

i_r Tj TT ti tr 

I HEREBY certify that the five casks marked -p. -^, -„-, ■^. -^, respectively, contain a 

fair sample of the Five-feet Mine Coals, which were mined specially for the service 
of the " Admiralty Coals Investigation." — William Pkace, Agent, 

This mine is situated in the parish of Wigan. I^ncashire, and is as yet only worked at a 
depth of al>out 40 yards from the surface. The vein is 5 feet 4 inches in thickness, and 
has been found to be regular so far as it has yet been proved. The subjacent and over- 
lying strata are composed of " blue clay rock and blaclc shale," which, together M'ith the 
vein itself, have an inclination of 1 in 4 towards the north. This colliery is at present 
worked by walls, and is distant from Liverpool, which is the shipinng port, about \'A miles. 
The coal is at present sold at 6«. >id. per ton at the mine- 
In appearance, it is similar to the last described, although the results of the experiments 
show its quality to be rather inferior to that from the Lindsay Mines. 

It was found by cxiierimcnt that this coal lights readily, and blows off the steam 
rapidly, but gives a hard clinker, which adheres so firmly to the bars as to intcrfero 
materially witn the maintenance of a clear fire. 

This coal gives off much smoke during combustion, and leaves a considerable amount of 
reddish ash. 



Fire lighted 
Steam up . 
Weight of wond used . 
Initial temperature of water ii 
Tempemlure of water in lank 
Barometer . . . . . 
Extremes of external tlicremometer 
Extremes of internal ihermomuter. 

Dewpoinl 

Area of damper open . 
Weight of coals consumed . 



iler 



81i. Om. 

8 b. l^m 

lOlbr. 



eh. 15 m, 

8h. 35 m 
10 lbs. 
210° 
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Weight of ushes left 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder • 
Weight of clinker in cinder .... 
Average weight of soot in flues 
Per centage of combustible matter in soot 
Weight of water evaporated .... 
Weight of water evaporated from 212" by 1 lb. of coal 
Weight of coals per hour for 1 square foot of grate surface 
Duration of experiment .... 
Specific gravity of coal ..... 
Mean weight of cubic foot of coal . 
Economic weight or space occupied by 1 ton . 
Cohesive power of coal 



Jane 23, 
lit day. 



10 lbs. 

45*4 

13 lbs. 

48-1 

7 lbs. 
lib. 
72-4 

4500 lbs. 
7 -79 lbs. 
16-47 lbs. 

8 hrs. 
1-268 

49 Gibs. 

45-71 ft. 

44-5 



Jane 24, 
2iidda]r. 



9 lbs. 

27*0 

Idlbi. 

52-6 

5 lbs. 
lib. 



. • 



3350 lbs. 

6-60ibs. 

13- 30 lbs, 

8 hrs. 



JnneSSv 
Sidday. 



lllbc 

12*2 

14 lbs. 

75-4 

6 lbs. 

lib. 

» . 

3870 lbs. 

7 '23 lbs. 

15-82 ibc 

8 hrs. 






Note, — Final temperature on fourth morning, 208' 



Balcarres Haigh Yard Mine. 

I hereby certify that the five casks marked -jj -o> ."j> "4* "v respectively, contain a 

fair sample of the Haigh Yard Mine Coals, which were mined specially for the 
service of the " Admiralty Coals Investigation." — William Peace, Agent, 

This colliery is situated in the township of Haigh, parish of Wigan, Lancashire, and is 
worked at a depth of 98 yards from the surface, where the vein is 34j inches in thickness, 
and very regular. The overlying and subjacent strata are composed of " argillaceous 
rock, indurated clay, and bass. The vein has an inclination of I in 20 towards tne south- 
cast, and yields a free burning coal. The present method of working is by narrow drifts 
about VI yards apart, and bringing back the intervening space as breast work. The chief 
markets for the coal arc Preston and Liverpool, from which latter place the mine is distant 
about 20 miles. The present current price is, at the mine, 6^. per ton ; and if delivered 
at Liverjiool, 9^. per ton is charged ; but the cost of carriage will be considcrablyreduced 
on the opening of the liiverpool and Bury Canal. This coal resembles in appearance the 
two last s]x?cimens described, and was found during our experiments to bum in a nearly 
similar way, with the exception of its being consumed rather less rapidly and more steadily 
than the other specimens. The clinker was found to be small in quantity, but extremely 
fusible, and by melting on the bars, obstructed the draught. 



Fire lighted 

Steam up 

Weight of wood used .... 

Initial temperature of water in boiler 
Temperature of water iu tanks 
Barometer ...... 

Extremes of external thermometer . 
Extremes ^f internal thermometer . 
Dcwpoint ...... 

Area of damper open .... 

Weight of coals consumed 

Weight of ashes left .... 

Per centage of combustible matter in ashes 
Weight of cinder left .... 

Per centage of combustible matter in cinder 

Weight of clinker in cinder . 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212^ by 1 lb 

Weight of coals per hour for 1 square foot of gprate surface 

Duration of experiment . . • 

Specific gravity of coal .... 

Mean weight of cubic foot of coal . 
Economic weight or space occupied by 1 ton 
Cohesive power of coal .... 



of coal 



Juue 17, 


June 28, 


June 29, 


1st day. 


2iid day. 


3rd day. 


8 h. 20 m. 


8h. 10 m. 


9 h. m. 


8 h. 40 m. 


8 h. SO m. 


9h.30m. 


10 lbs. 


10 lbs. 


10 lbs. 


208" 


206" 


206* 


66" 


68" 


^r 


29 -9 in. 


29 -97 in. 


29-8in. 


58»— 69" 


51o_69" 


48*— 70* 


69°—72" 


66"— 73" 


68" 74** 


59" 


53" 


54* 


I12m. 


56 in. 


84 in. 


531 lbs. 


431 lbs. 


476 IbB. 


13 lbs. 


15 lbs. 


23 lbs. 


34-1 


46-7 


28- 1 


10 lbs. 


21 lbs. 


21 lbs. 


51-7 


651 


81-1 


7 lbs. 


5 lbs. 


5 lbs. 


1-16 lbs. 


1-16 lbs. 


1-16 lbs. 


66-3 


. • 


• . 


3160 lbs. 


3060 lbs. 


3540 lbs. 


6 -79 lbs. 


8 -65 lbs. 


8- 26 lbs. 


13- 27 lbs. 


10- 14 lbs. 


11-90 lbs. 


8 hrs. 


8-5 hrs. 


8 hrs. 


1-284 


• . 


. • 


50* 83 lbs. 


. « 


. • 


44- 13 ft. 


• . 


. . 


80-0 


• • 


• . 



iVblf.— Final temperature on fourth morning, 185^. 



SUITED TO'^HE STEAMNAVY. 

Coals from Conckption Bai', Chili. 

The specimen exiierimcntcd on at this place was sent for that purpose from Her 
Majc-sty's Dockyard, Woolwich, September 8, i84S, and weighed 410 lbs. 

This coal closely resembles the splints from the neighbourhood of Newcastle, being hard 
and bright, with iron pyrites, and vegetable impressions which appear to be more recent 
than those found in the English coal-fields, as in many instances they resemble imperfectly 
charred wood. The quantity sent us not being sufficient to make a complete set of expe- 
riments, we were obliged to limit the time of trial under the boiler to five hours, dunng 
which time 4031bs. of coal were consumed, and 2125 lbs. of water evaporated from 60" 
Fahrenheit. It was also found to light readily, burn freely, and give off much smoke, 
leaving rather large quantities of white ash and clinker, which require considerable 
attention on the part of the stoker in order to prevent the clogging of the bars. With 
care, however, a good fire, with a long flame, can be obtained, as the coal burns more like 
wood than any of the other varieties yet examined. 



Fire lighted ....... 

Steam up .,•■■•• • 

Weight of wood used ...... 

Initial temperature of water in boiler 

Temperature of water in lankg .... 

Barometer ........ 

E«lrenie8 of eiternal ihemiomelcr .... 

EsLrcmes ofintemiil thermometer . . . . 

Dewpuint ........ 

Area of damper open ...... 

Weight of coals consumed ..... 

Weight of ashes left 

Per ceniage uf combustible matler in nshea 

Weight of cinder Uft 

Per centage of combustible matler in cinder 

Weight of clinker in cinder 

Average weight of Bont in flues . . . . 

Per ccntage of combuatible matter in soot . 

Weight of water evapurate<l ..... 

Weight of water evaporated from 212° by 1 lb, of coal 
Weight of coala per bour for 1 square foot of grate surfat 
Duration of experiment ...... 

Specific gravity of coal ... ... 

Mean weight of cubic foot of coal .... 

Economic weight or space occupied by 1 ion 

Cohesive power of coal ...... 



9h. Om. 
9h. 30m. 

10 lbs. 



a 125 lbs. 
5- 72 lbs. 
16-l21bB. 

5 bra. 



JVrfe,— Final lemperalure, 188". 



BaLCARRKS AhLKV MiNU, 



fair sample of the Arlcy Mine coals, which were mined specially for the service of 
the " Admiralty Coals Investigation." — William Peace, Agent. 

The Arley Colliery is situated in the township of Haigh, ]>arish of Wigan, Lancashire, 
and is worked at a depth of 212 yards from the surface, where the vein is 5 feet 6 inches 
in thickness, and very regular, witn an inclination of I in 7 towards the south-east. This 
coal is described as " semi-bituminous," and is worked by walls 10 yards wide. 

This mine is situated nt a distance of 13 miles from Preston, which is the principal 
market for the coal. The current price is 6*. per ton at the pit. 

In appearance, this coal differs hut little from the other specimens sent for trial by the 
Earl of Balcarres, except that the lines of stratification arc less strongly marked, it is also 
more free from white shale than the other varieties. 

During the course of our experiments this coal was found to light easily and burn freely, 
but with the evolution of much smoke during the whole time of its wmbustion. 

The amount of ash left was rather considerable, but the quantity of clinker formed was 
so small that, at the expiration of eight hours fi-om the time of liehting the fire, the draught 
ways between the bars remained nearly as clear as before the commencement of the 
operation, llie small quantity of clinker formed was very fusible, and adhered to the 
bars. 
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Fire lighted . • . . . 

Steam up . . • • • 

Weigrht of wood used 

Initial temperature of water in boiler • 

Temperature of water in tanks • 

Barometer ..... 

Estremea. of external thermometer 

Extremes of internal thermometer 

Dewpoint . . ... 

Area of damper open 

Weight of coals consumed 

Weight of ashes left • . . 

Per centage of combustible matter in ashes 

Weight of cinder left . . • 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues . • 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal 

Weight of coals per hour /or 1 square foot of grate surface 

Duration of experiment • . . • 

SpeciBc gravity of coal • . • • 

Mean weight of cubic foot of coal 

Economic weight or space occupied by I ton 

Cohesive power of coal «... 



October 19, 
lit day. 



October 20, 
2ad day. 



October 81, 



8h. 30 m. 


8 h. 40 m. 


8 h. 45 m. 


8h. 50 m. 


9h. Dm. 


9^h. Om. 


10 lbs. 


10 lbs. 


10 lbs. 


200» 


210^ 


204?^ 


48* 


50* 


50^ 


29-7 in. 


29^ 88 in. 


29*9iiu 


44o_5io 


44»_&1« 


39*— 5«* 


5r— 63* 


57*— 64* 


57-— 68* 


50* 


50* 


BT 


11 2 in. 


56 in. 


Muu 


53a lbs. 


419 lbs. 


47211m. 


13 lbs. 


J 2 lbs. 


Blbi. 


32^8 


39-5 


85*1 


9 lbs. 


17 lbs. 


15lba. 


60-7 


55-8 


751 


2 lbs. 


2 lbs. 


3 lbs. 


l-161bs. 


1 • 16 Iba. 


l-161b«. 


72-1 


• • 


• • 


4138 lbs. 


3210 Ifaa. 


3550 lbs. 


9- 17 lbs. 


8- 78 lbs. 


8-54 Iba. 


13* 32 lbs. 


10-22 lbs. 


ll-81ba. 


8hrs. 


8hn. 


8hTS. 


1-269 


• • 


• « 


50 -60 lbs. 


. • 


• • 


44*35 ft 


• • 


• • 


76-0 


. • 


• • 



Note. — Final temperature on fourth monuDg, 190^. 



Carr's Hartley Coal. 

I HEREBY certify that the boxes marked No. 1, Cazr's Hartley, contain a &ir sample 
of the Carr's Hartley steam-coal, which was mined specially for the service of the 
" Admiralty Coals Investigation." — Charles Carr, a JProprietcr and Agent. 

The mine from which this coal was extracted is situated at Seighill,. a township in the 
parish of Earsdon, eight miles north-east from Newcastle, and six miles from the River 
Tyne, where the coals are shipped by means of spouts. The colliery is woeked at a depth of 
100 fathoms from the sur&cc, where a regular vein of 5 feet in thickness is found. This 
seam has an inclination of 1 in 36 towards the south-east. 

The overlying and subjacent strata are composed of various beds of shale and sandstone, 
intermixed with the seams of coal. 

This colliery is worked by the " board** and " pillar" system, and the produce is described 
" as one of the best steam-coals in the coimty of Northumberland, burning very freely 
and requiring little stoking." It is also represented as containing little sulphur, and 
leaving out a small quantity of whitish ash. 

In tnis mine 600 men and boys are constantly employed, and 670 tons of coals are, on 
an average, daily brought to the surface and transported to the River Tyne by rail, from 
whence it is shipped for all the European ports, as well as for the East Indies and Red 
Sea. Thie current price on the Tyne is 7s. od. per ton. The specimen sent for trial was 
hard and splinty, with the lines of deposition distinctly marked and free from iron pyrites 
and white shale, but contained many vegetable impressions, and a considerate amount of 
mineralized charcoal, which form thin beos in the lines of cleavage. 

It was found, during our experiments, to light easily, bum freely, and blow oflT the steam . 
rapidly, with the evolution of much smoke, and the deposit of a considerable amount of 
soot in the flues. Large quantities of white ash were also produced by its combustion,., 
which makes considerable attention necessary on the part of the stoker to prevent the 
clogging of the grate, and the consequent stoppage of the draught. The amount of diidcer . 
found was not largo, and rather resembled burnt shale than slag, as it did not fuse or 
adhere to the bars. 





October 23,. 


October 24, 


October 26, 






Ist day. 


2iiddax. 


3rd daj» 


FiTR lighted .....••. 




8 h. 40 m. 


8h. 20 m. 


8h. d5nu 


Steam up • • . • • . 










9h. 15m. 


8h. 50 m.. 


8h»55m« 


Weight of wood used .... 










10 Ihs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler 










190^ 


205* 


205* 


Temperature of water in tanks 










52° 


54* 


54* ■ 


Barometer •...*. 










29-67 in. 


29*68 in. 


29 -70 in. 


Extremes of external thermometer 










50'--52' 


50*--58* 


40'— 55* 


Extremes of internal thermometer 










59**— 67' 


59«»_68* 


6r-69* 


Dewpoint ...... 










53* 


52" 


51° 
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Area of damper open . . • . 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left .... 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot . 

Weight of water evaporated 

Weight of water evaporated from 212^ by 1 lb. of coal . 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



1 October 23, : 


October 21, 


October 25, 


Ist day. 


2nd day. 


3rd day. 


112 in. 


56 in. 


84 in. 


501 lbs. 


343 lbs. 


395 lbs. 


10 lbs. 


10 lbs. 


10 lbs. 


36-7 


45-4 


68-7 


14 lbs. 


16 lbs. 


11 lbs. 



85-9 
0-3 lbs. 

lib. 

85-0 
3385 lbs. 
8 -006 lbs. 
12- 52 lbs. 

8hrs. 

1-254 

47 -83 lbs. 

46 -86 ft. 

77-5 



83- 1 

lib. 

* . 

2210 lbs. 

7-41 lbs. 

8-57 lbs. 

8hrs. 



81-8 

0- 1 lbs. 

lib. 

2670 lbs. 

7 • 74 lbs. 

9 -87 lbs. 

Shrs. 



Note. — Final temperature on fourth n.oming, 202^. 



North Percy, Hartlky. 

N P H 

I hf:reby certify that the eight casks marked - *j~?s""~ ^oi^tain a fair sample of the 

North Percy Hartley coals, which were mined s]wcially for the service of the 
"Admiralty Coals Investigation." — M. Plum me r, Proprietor. 

This coal is extracted from the main seam in the parish of Earsdon, five miles north 
from Tynemouth, and seven north-east of Newcastle-on-Tyne. TLTie colliery is 220 feet in 
depth, and worked by the usual " board and pillar*' system, as practised in the counties of 
Northumberland and Durham. The seam at present worked is .5 feet in thickness, and, 
as far as yet explored, perfectly regular. It has an inclination of 1 in 26 towards the west, 
and is covered by the usual sandstone and shale of the Newcastle district. This coal is 
shipped at Tynemouth for the different home and foreign markets, and is described " As 
tougn in its texture and loose burning without any tendency to choke the draught.'* The 
current price is 8^. per ton. 

The specimen which came into our hands was a splint of a resinous lustre with a 
full black colour, and appeared to contain a consideraible amount of sulphur, as much 
iron pyrites and white snaly matter was observ6d in the fissures parallel to the lines 
of stratification. The experiments showed that (his coal lights easily and bums freely, 
leaving a rather considerable amount of ash, and but little clinker, which is infusible, and 
therefore does not adhere to the bars or interfere with the draughts. Much smoke was 
given off during the whole time of the experiments, and whenever the fire doors were 
opened, a distinct odour of sulphur was perceived. A good clear fire can, however, be 
maintained with this coal, and ttie generation of steam goe« on rapidly. 



Fire lighted . . . , 

Steam up . 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks . 

Barometer . • . • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint . • • . 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of ch'nker in cinder ^. 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212" by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment • . . 

Specific gravity of coal . • • • 

Mean weight of cubic foot of coal • • 

Economic weight or space occupied by 1 ton 

Cohesive power of coal . . • • 



October 26, 
lit day. 



October 31, : Nuvember 1, 
2nd day. ! Srd day. 



8 h. 40 m. 
9h. 5 m. 

10 lbs. 

202*» 

29-98 in. 
44'— 58* 
590— -78" 

112 in. 

585 lbs. 

12 lbs. 

14-4 
14*761bt. 

80-1 
3*25 lbs. 

- 5 lbs. 

72 '5 
3750 lbs. 
7 -43 lbs. 
14-62 lbs. 

8hr8. 

1 255 

49*16 lbs. 

45-62 ft. 

60 



8 h. 40 m. 

9h. 10 m. 

10 lbs. 

202** 

50* 

29- 70 in. 

42*— 50* 

56'— 63** 

56 in. 

474 lbs. 

12 lbs. 

35-4 

7 lbs. 
69-3 
lib. 

-5 lbs. 

3140 lbs. 

7-74 lbs. 

11*85 lbs. 

8 hrs. 



I 



I 






8h. 35 m. 

9h. 5 m. 

10 lbs. 

206- 

50^ 

29-71 in. 

4r— 50» 

57*»— 62** 

84 in. 
504 lbs. 

14 lbs. 

15'" 
10-75 11)8. 

55*2 

1 * 25 lbs. 

•5 lbs. 

3275 lbs. 

7*54 lbs. 

12*60 lbs. 

8 hrs. 

• . 



iVbte.— Final t e mp er a ture on fourth morning, 206^. 
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Hastings Hartley Coal. 

I HEREBY certify that the eight casks marked " From Hastings Hartley Colliery," 
contain a fair sample of the Hastings Hartley Main coal, which was mined specially 
for the service of tne " Admiralty Coals Investigation/'— Joseph Lamb, Proprietor. 

This colliery, which is worked in what is called the Low Main Coal Seam, is situated seven 
miles from North Shields and 10 miles north-east of Newcastle. 

The coal is worked at a depth of 103 fathoms from the surface, where the seam is 
generally about 5 feet 4 inches in thickness, although it is sometimes contracted to about 
o feet. The mean dip is 2 inches in the yard towards the south-east. The scam is covered 
by sandstone and shale, which has the same inclination as the coal. The mine is worked 
by the " board " and "wall" system, and is al)out seven miles distant fix)m Howdon on the 
TVne, where it is shipped for London, France, Denmark, the Baltic, Holland, and the 
Mediterranean, as also to the Black Sea. 

The present current price, 7*. 6rf. per ton on l)oard at Howdon. 

This coal in appearance very much resembles the foregoing, except that the lines of 
stratification are not so strongly marked, and that it contains less iron pyrites and white 
shale. 

With careful stoking this coal yields a good fire, and little smoke is evolved during its 
combustion. The clinker is small in quantity, and does not adhere to the bars. 



Fire lighted 

Steam up ..••••.•• 

Weight of wood used . • 

Initial temperature of water in boiler .... 

Temperature of water in tanks 

Barometer 

Extremes of external thermometer .... 

Extremes of internal thermometer .... 

Dcwpoint 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustihle matter in ashes . 

Weight of cinder left 

Per centage of combustible matter in cinder • 
Weight of clinker in cinder . . . . 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212" by 1 lb. of coal . 
Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment 

Specific gravity of coal ...... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton. 

Cohesive power of coid 



November 2, 


1 November 3, 


November 4, 


1st day. 


2nd day. 


3fdcUj. 


9 h. 15 m. 


9 h. m. 


8h. 45 m. 


9 h. 30 m. 


9h. 80 m. 


9h. Gnu 


10 lbs. 


10 lbs. 


lOlbt. . 


206" 


192" 


2\Qr 


sr 


52" 


44- 


29 '70 in. 


29 -65 in. 


29*80 in. 


41*— 52" 


39*— 54- 


29-— 50" 


.58*— 63* 


59*— 64* 

• 


53*— 64- 


llVin. 


56 In. 


84 in. 


579 lbs. 


367 lbs. 


480 lbs. 


9 lbs. 


15 lbs. 


9 lbs. 


220 


34-0 


10-5 


7-4 lbs. 


14 lbs. 


10 lbs. 


69-7 


93-50 


73-70 


- 6 lbs. 


None. 


•5 lbs. 


-33 lbs. 


-33 lbs. 


* 33 lbs. 


82-6 


• • 


. . 


4160 lbs. 


2330 lbs. 


3220 Ibt. 


8 -18 lbs. 


7 -65 lbs. 


7 -49 lbs. 


14-47 lbs. 


9- 17 lbs. 


12-0 Ibt. 


8hr8. 


Shrs. 


ehrt. 


1-251 


• • 


• • 


48-5 lbs. 


■ • 


• • 


46- 18 ft. 


• • 


. • 


75-5 


• ■ 


a. 



Abte.— Final temperature on fourth muming, 184**. 



Hedley's Hartley Coal. 

I HEREBY certify that the five casks marked " On Her Majesty's Service," addressed 
to J. Arthur Phillips, Esq., and numbered respectively 1 to 5, contain a fair sample 
of Hedley's Hartley Coals, which were mined specially for the service of the " Ad- 
miralty Coals Investigation." — George Hedley, Proprietor, 

5 
This coal is extracted at a depth of 60 fathoms from the so-called -^ seam, situated 

at Holmside, in the parish of Lanchestcr, in the county of Durham. The vein is regular, 
and has a total thickness of 4 feet 4 inches, of which 2 feet 8 inches are used as household 
coal, and the remaining 1 foot 8 inches for steam purposes. 

The subjacent and overlying strata are composed of silicious and argillaceous rock, which, 
together with the seam, has a rise of half an inch in the yard. In working this scam the 
lower part, consisting of steam coal, is first cut a^i'ay, afler which the upper portion or house- 
hold coal is allowed to fall. The coals are shipped at Shields, from wnich port the mine is 
distant about 16 miles by railway. The principal markets are London, the Mediter- 
ranean, and the Brazils. 

The specimen sent to the Investigation was a hard dull coal with a cubical fracture, 
containing apparently but little iron pyrites, but a considerable amount of the white shaly 
matter, of which an analysis has been given. 

Under the boiler it was found to light readily, but the generation of steam goes on 
slowly, and a quick draught is required to produce even a tolerable fire. A few hours after 
the commencement of the experiments the bars were found to have become choked by the 
large quantities of cinder and shaly ash, which results from the combustion of the coal, 
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and the fire required frequent stoking and constant attention in 
steam. At the close of the experiments large quantities of cinder a 
grate. 



order to keejj up the 
id ash remained on the 



.NaTi'mber 20, .Vuvcmbet 21, 

I 111 ilay. 2uddaf. 3ril day. 



Fire lighted 

Sleam up 

Weight of wood used ....... 

Iiijtini lempernture of water in boiler .... 

Temperature of water in tanlis 

Bnrometer ......... 

Extremes of external lliermonieter ..... 

Extremes of internal thermometer ..... 

Dcwpoiiit . . . . ' 

Area of damper open ....... 

Weight of coals coneumed 418 Ibi 

Weight of aBhea left 20 Ibi 

Per eentage of comliustible matter in aahea . . . ■ 34 '0 

Weight of cinder left 23 lbs. 

Per cctitage of combustible matter in cinder .... 14'G 

Weight of clinker in cinder 3 Ifae. 

Average weight of soot in flues . ■ . . ■ . * 33 \he. 
Fcr eenlage of combustible matter in soot . . . . 84 '4 

Weight of water evaporated 2990 Iba 

Weight of water evaporated from 212" by 1 lb. of coal . . 8' 17 lbs. 
Weight of coals per hour for 1 square foot of grate surface , ' 10'451b». 
Duration of eipcriment ....... 6 hra. 

Specific gravity of coal ........ 1 "Sll 

Mean weight of cubic foot of coal . . . . . . 52-0 lbs. 

Economic weight or apace occupied by 1 ton . . . , 43-07 ft. 
Cohesive power of coal ........ 85*5 



9h.35ni 
9h. 55 m 

10 lbs. 



29 -78 in. 
40-— 54' 
55"— 60" 



315 lbs. 

15 lbs. 
22 ■? 

34 IbB. 
GS-5 
2 lbs. 

■33 lbs. 

2240 lbs. 

S' 22 lbs. 

7-0 Iba. 

9 hra. 



9h. 30 m, 
10 h, 6 m 

10 lbs. 



29-80 in. 
32°— 53* 
47"— 56* 

47" 
84 in. 
354 lbs. 
leibs. 

13-4 
35 Ihs. 

81-5 



2290 lbs. 
7-49 lbs. 

8-8511)8. 



I 
I 



Experimental Fuels. 

It having lieen repeatedly stated by eminent engineers tbat the value of fuel for steam 
purposes depends upon the quantity of fixed caroon which it contains, it was thought 
that the adaition of a portion of powdered anthracite or coke-dust to the ingredients 
employed in the manufacture of the various patent fuels might materially improve their 
quality ; and in order to test the accui-acy of this opinion, as well as to ascertain the liest 
proportions to be employed, the following experiments were undertalcen at Swansea, the 
pmprietorsof Warlich's jtatcnt fucl-worksTiaving kindly allowed the use of their apparatus 
for the purjxise. At this manufactory the fuel is prcjjared by intimately blending fine 
coal witn gas-tar, and then pressing the mixture into the form of bricks by means of 
powerful machinery worked by steam-power. These blocks, when they first come from 
the presses, are necessarily soft and unfit for stowage^ besides containing large quantities 
of volatile matters, which would unfavourably affect their quality as fuel. 

In order to eliminate these, the blocks arc placed on an iron trellis and baked for several 
hours in ovens constructed for that purpose, and from whence, after cooling, they are 
removed in a fit state to be employed for the generation of steam. 

The ingredients are usually emjiloyed in this manufactorj' in the following projxirtions : 
one ton of coal-dust, containing on an average 16 gallons of water, is intimately mixed 
with IG gallons of coal-tar, and the resulting compound pressed into blocks. 

In our experiments we used the following proportions, by weight, viz., in the fuel marked 

— , 80 parts of dry coal, 20 of powdered anthracite, and 7-2 of coal-tar were employed, 

and to three were added 7 parts of water, as without it it was found impossible to obtain 
wcU-ahaped blocks. 

That marked — was made of GO parts of dry coal, 40 parts of [lowdei'ed antliracite, 7 - 8 
parts of coal-tar, and 7 parts of water. 

That marked — was manufactured fi-om 40 parts of common coal, 00 jtarts of anthracite, 
8 - 3 parts of coal-tar, and 7 jrarts of water. 

That marked — ^ was made from 80 parts of coal, 20 parts of coke-dust, 8-3 parts of 
coal-tar, and 7 parts of water. 

Whilst the fuel marked — was manufactured from a mixture of GO parts of coal, 40 
parts of anthracite, 8-3 parts of coal-tar, and 7 parts of water. 
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The results obtained during the practical trials of these fuels will be fouad in die 
following tables, from which it will be seen that each experiment oocmpied 24 lioiUK. 



ExPBItlMVNTAL FuEL, 



20' 



Under the boiler this fuel was found to burn tolerably well when first thrown on the 
'ate, but the fire soon gets dull, even with a quick draught, from the g^ate bepoiniiig 
cnoked by large quantities of ash^ which speedily obstruct the draught. Some elinlEer mm 
also formed during its combustion, but the amount of this was small compared with lihflt 
of ash. This fuel was also observed to split into small fragments, and finally cmmT>le into 
dust when the cement of coal-tar had btimed away. The fire required constant attrition 
and much stoking in order to keep up the steam. 



DM^mber 
4,5. 



Fire lighted • . • . 

Steam up . 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks . 

Barometer .. 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint . . • . 

Area of damper open 

Weight of fuel consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible •matter in oinder-w 

Weight of clinker . 

Average weight of soot in flues. 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of watet evaporated from 212" by 1 lb. of fuel 

Weight of fuel per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of fuel .... 

Mean weight of cubic foot of fuel 

Economic weight or space occupied by 1 ton 

Cohesive power of fuel. . • • • 



10 h. 10 m. 

llh. 40iD. 

lOlbe. 

169* 

48* 

29*6 hi. 

41*— 52- 

52-— OCT 



. • 



l€8in. 
937 lbs. 
243 lbs. 

• • 
None 

2l'lht. 

None 

5960 lbs. 
7 • 55 lbs. 
7 • 80 lbs. 
24hrs. 
1178 
65 -6 lbs. 






AbCtf.-^Fioal tenperatore, 162o. 



B 



Experimental Fuel, ^a. 
This fuel burned precisely like the preceding. 



Deeember 



Fire lighted • . • . 

Steam up . • . • 

Weight of wood used 

Initial temperaturre of water in boiler 

Temperature of water in tanks . 

Barometer .... 

Extremes of external thermomer 

Extremes of internal thermometer 

Dewpoint .... 

Area of damper open 

Weight of fuel consumed 

Weight of ashes left • 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker . 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212" by I lb. of fuel 

Weight of fuel per hour for 1 square foot of grate surface 

Duration of experiment * . • . 

Specific gravity of fuel .... 

Mean weight of cubic foot of fuel 

Economic weight or space occupied by 1 ton 

Cohesive power of fuel .... 



lOh. lOm. 

llh. 50 m. 

10 lbs. 

162* 

48- 

29* 65 in. 

45*— 54* 

54*— 62* 

168'ia. 
963 lbs. 
291 lbs. 

• a 

None 

• • 
23 lbs. 
NoDe 

6170 lbs. 
7 -62 lbs. 
6 -02 lbs. 

24hrB. 

1^133 
68 * 1 lbs. 






Note, — Final temperature, 204^. 
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ExpsamsirTix Fuel, gg. 

Aldiougli this fticL bums shnilaTly to the preeeding, it appears to p^^d a clearer fire 
irtien fint lighted ; but as in the other caaes, the grate socm grows choked with ash, and 
the fire becomes dtilU It was also observed that this fiiel burnt best when thrown on the 
fire in large lumps. No smoke was given off either by this or the preceding samples. 



Fire lighted 

Steam up . 

Weight of wood used . 

Initial tempetature'of water in boiler 

Temperature of water in tanks 

Barometer .... 

Extremes of external theiteometer 

Extremes of internal thertnometer 

Dewpoint • • • 

Area of damper open • 

Weight of fuel consumed ' 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left • 

Per centage of combustible mattier in cinder 

Weight of clinker in cinder • 

Average weight of shot in flues 

Per centaee of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212* by 

Weight of fuel per hour for 1 square foot of grate surface 

Duration of elperiment . 

Specific gpravity of fdel . • 

Mean weight of cubic foot of fuel 

Economic weight or space occupied by 1 ton 

Cohesive power of fuel . . « . 



lb. of fuel 



I>ec8, 9. 



10 h. 45 m. 

12 h. Om. 

10 lbs. 

204* 

52" 

29 -99 in. 

48-— 54* 

57*— 62- 

168 in. 
766 lbs. 
173 lbs. 

SdVbs. 

uibs. 



5470 lbs. 
7 -87 lbs. 
6 -38 lbs. 

24hr8. 

1-137 
69 ' 9 Ibi. 



Ab<«.— Finai temperatOfS, HS^'. 



ExPERIMBlfTAL FuEL, ---- 



This fuel bums very badly, like ^,.]aeldxng^mnch:cl] 
stoldng in order to maintain combustion. 



and ash, and requires frequent 



Fire lighted 

Steam up • . 

Weight of wood used. • 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer . • . • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint .... 

Area of damper opes • 

Weight of fuel consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left . 

Per centage of combustiblematter in cinder 

Weight of clinker. 

Ayerage weight of soot in flues 

;Per centage of combustible matter in soot 

Weight of water evaporated . . 

Weight of water evaporated from 212'' by 

Weight of fuel per hour for 1 square foot of grate surface 

Duration of experiment • 

Specific gravity of fuel . • 

Mean weight of cubic foot t)f fuel 

Economic weight or space occupied by 1 ton 

Cohesive power of fuel • . • • 



lb. of fuel 



Dec« 11, 1^ 



lOh. 30 m. 

1 h. mu 

10 lbs. 

148« 

52* 

30 * 32 in. 

50*— 53** 

58^— 64* 

• . 

168 in. 

seaibs. 

284 lbs. 

• • 
None. 

29 lbs. 
None. 

4810 lbs. 
6 • 76 lbs. 
7 -16 lbs. 

24hr8. 

1-204 
62- libs. 



iVbte.— Fiital temperatutf , 188^ 
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E 

Experimental Fuel, ^a- 

This fuel bums tolerably well, and but for the large quantities of ash and dinker, 
especially the latter, a good fire might be maintained, and the steam rapidly gjenerated. 
In the early part of the experiments a clear fire was produced, the fuel appearing to bum 
as well as ordinary Welsh coals ; but as the trial proceeded the bars bccune choked, and 
the clearness of the fire destroyed. A little grey smoke was sometimes observed at the 
chimney top. 



Fire lighted . • 

Steam up • . • • 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer . . • • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint • • . • 

Area of damper open • • 

Weight of fuel consumed • 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centag^e of combustible matter in cinder 

Weight of clinker • 

Average weight of soot in flues . 

Per centage of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212" by 1 lb. of fuel 

Weight of fuel |)er hour for 1 square foot of grate surface 

Duration of experiment . • . . 

Specific gravity of fuel . • . • 

Mean weight of cublic foot of fuel 

Economic weight or space occupied by 1 ton 

Cohesive power of fuel • • • • 



DeesmhcT 
13, 14. 



lOh. 45in. 

11 h. 15 m. 

lOlhs. 

188* 

52* 

30*25 in. 

49*— 54 

6(r— 68* 



• • 



168 in. 
1053 lbs. ! 
176 lbs. 

• • 
None 

86*lbs. 
None 

7880 lbs. 
8*83 lbs. 
8-77 lbs. 

24hr8. 

1-118 
66-1 lbs. 



a • 



iVoe«.— Final temperature, 20B^. 



The forcffoing experiments go to show that the addition of fixed carbon, either in the 
form of anthracite or coke, does not produce the advantageous results which might be antici- 
pated ; and this is probably owing to the fact of the cement and coal hems first consumed, 
which causes the powdered anthracite and coke-dust either so to accumulate on the bars 
as to obstruct the draught, or to fell through the grate and escape combustion ; and if it 
be again thrown on the fire, the air-way is choked and the action impeded. It will, how- 
ever, be observed, by reference to the working tables, that the evaporative power is a 
little increased as the quantity of fixed carbon becomes larger ; and this seems to arise 
from the circumstance that when the amount of coke or anthracite occurring in the mixture 
is small, the greater portion of it appears to escape combustion ; whilst when a larger 
quantity is added, the fuel assumes in some degree the character of either the one or the 
other, as the case may be. 



Cadoxton Fuel. 



This sample was made by Warlich's Patent Fuel Company, and by them sent up for 
trial. In appearance it could not be distinguished from the ordinary luels manufactured 
at their worKs, and differed from it only in being made from the Cadoxton coal, instead 
of that from the Graigola Mine, which is usually employed for that purpose. 

Under the boiler it was found to bum badly, leaving a considerable amount of ash, 
which obstructed the draught, and required constant attention on the part of the stoker. 




Fire lighted . . 

Steam up • 
Weight of wood used 
Initial temperature of water in boiler 
Temperature of water in tanks • 
Barometer . • . • 
Extremes of external thermometer 
Extremes of internal thermometer 
Dewpoint . • • • 
Area of damper open • • 



9 h. 50 ro. 

lOh. 45m. 

10 lbs. 

172* 

36' 

SO '30 in. 

eS'— 3S» 

4y— 60* 

112*in. 



"Stlh'EDTdf *fHl STEAJji HxVY. 



Weight of fuel consumed ..... 

Weight of ashes leli 

Per centage of combustible matter in aslieg ... 
Weight of cinder left . . . . . 

Per centapie of comhustible matter in cinder 

Weight of clinker 

Average weight of aoot in flues ..... 
Per centage of combustible matter in soot . . . 

Weight of water evaporated ..... 
Weight of water eveparaled from 212° by 1 lb. of fuel . 
Weight of fuel per hour for 1 square foot of grate surface 

Duration of experiment 

Specific grnvity uf fuel ...... 

Mean weight of cubic foot of fuel .... 

Economic weight or space occupied by I ton . . 
Cohesive power of fuel ...... 



1132 lbs. 
207 lbs. 



7625 lbs. 
8- 10 lbs. 
9-43 lbs. 

24 hrs. 

1-273 
12-3 IbH. 



, A'Dt*.— Final teen iwral are, 200^. 



I 



OrIOINAL HARTLEi', 

I HEREBY certify, that the casks marked No, 2 H contain a fair sample of the Oria^nal 
Hartl^ Steam Coals, which were mined sjxtcially for the service of the " Admiralty 
Coals Investigation." — Charles Carr, Proprietor. 

The pit from which these coals were extracted is situated atwut 10 miles north-east of 
Newcastle, and 2 miles from the port of Seaton Sluice, to which place a portion of the 
produce of the mine is conveyed in waggons drawn by locomotives, and where vcssets of 
400 tons burthen may load in safety. Another ijortion of the coal is conveyed by rail to 
the Tyiic, which is at a distance of 8 miles, and there loaded by means of spouts. 

This colliery is one of the oldest in the district, and is that from which the Northum- 
berland coal derives its name. The daily produce of the mine is about 120 tons, the 
extraction of which occupies 110 men and boys; but, if necessary, four times this quantity 
might be raised. The present depth is 1 10 fathoms, where the seam is 4 feet 6 inches in 
thifkness and very regular, 'fhe overlying and subjacent strata consist of various beds of 
sandstone and shale mtermixed with seams of coal. The mine is worked by the "bond 
and pillar" system, and the coal described by the owner as "a hard and splinty open 
burnmg coal, free from sulphur, giving an intense heat and leaving a small portion of 
white ash." 

The principal markets arc London, France, and the Baltic. The present carrent price 
is 7s. 6rf. per ton. 

The specimen of this coal which came into our hands was hard and splinty, with the 
lines of stratification less distinctly developed than in many of the coals from the same 
district. Its general appearance was bright and resinous, without either iron pyrites or 
white shale ; but impressions of reeds of a silky appearance were sometimes observed in 
the jointings. 

During the experiments, it was found to light easily aiid blow off the steam rapidly; 
it also requires very little stoking, and leaves little ash, clinker, and cinder ; but 
like all the other coals from the nortn of England, gives off muclt smoke during its com- 
bust ion. 



V 





Januuv 3, 


Jaimvy S, 




- 


111 day. 


■lui dsj'. 




Fire lighted 


9 h. 45 m. 


9b. 10m. 


9 h. 30 m. 


Sieam up 


10 h. 50 m. 


llh. Om. 




Weight of wood used 


lOlbn. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler 


12(J' 


140° 




Temperalureof water in tanks. ..... 


34° 


40° 


43° 


Baromeier 


29-9Siu. 


29 67 in. 


29-Cein. 


Extremesofeilernol thermometer 


30°— 35- 


38-— 43° 


39°_46'' 


Exiremesof internal thermometer ..... 


4i°— 50° 


43°— 52* 


46°-52' 


Dewpoiot . 


49° 


50° 


47° 


Areaof damper open 








Weight of coals consumed 


743 lbs. 


562 lbs. 


6S2 lbs. 


Weight of ashes left 


10 lbs. 


17 lbs. 


nibs. 




27- 1 


30-0 


30 


Weight of cinder lea 


15 lbs. 


13 lbs. 


JO lbs. 


Per centage of combustible matter in cinder 


76-0 


93-0 


96-0 


Weight of clinker in cinder 


5 lbs. 


lib. 


3 lbs. 


Average weight of soot m flues 


■66 lbs. 


■66 lbs. 


•66 lbs. 


Per centage of combustible mailer in soot .... 


65-2 






Weight ot water evaporated 


4260 lbs. 


2310 lbs. 


3855 IbH. 
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Weight of water evaporated from 212° by 1 lb. of coal . 

Weight of coals per nour for 1 square foot of grate burfac^ 

Duration of eiperiment • . . 

Specific gravity of coal • • • ' • 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal • . • ' • 




Jannary 5, 
1st day. 



Jaiiuv ^ 
2iidd 



7 • 35 lbs. 
18-57 lbs. 

Shrs. 

1-250 

49 -16 lbs. 

45 62 a. 

80-0 



6-50 lb& 

12-48 lbs. 

9hrB. 



■ • 

■ • 



January 9, 
3rd day. 



6-61 lbs. 

16*04 Ibi. 

8*5 hrs. 



JVb^e. — Final temperature on lecond morning, 200^. 
Final temperature on fourth morning, 209°. 



Derwentwater's Hartley. 

I HEREBY certify that the six casks marked D. H. contain a fiur sample of Derwent- 
water's Hartley Steam Coals, which were mined specially for the senrice of the 
" Admiralty Coals Investigation." — John R. Liddell. 

The Dcrwentwater colliery is situated at a distance of 1 i mile fix)m the port of Wark- 
worth, where the coals are shipped. The pit is sunk on what is called the rrincess Scam, 
which is supposed to be identical with the Low Main Seam on the Tyne, and the Hutton 
Seam on the Wear. Its width at this place varies from 4 to 5 feet, with a dip towards the 
south-west and north-east. The present depth of the workings is 75 ikthoms. 

The overlying and subjacent strata arc composed of sandstone and shale, as is usual in 
the Newcastle aistrict, and the coal is described by the agent as '^ hard and open burnings, 
giving a strong heat, leaving a white ash and no clinker." The mine is worked by t|ie 
^'bond and pillar" system, and the coal chiefly- used for the generation of steam, for which 
purpose large quantities are employed both in England and on the Continent 

The present current price is 6s. 6d. per ton. In appearance this coal resembles that 
last described, except that it is not quite so brilliant, and contains more distinct marks of 
reeds, and, apparently, a larger amount of iron pyrites. It also behaves very much in the 
same way imder the boiler, but is more smoky, and contains a larger quantity of earthy 
matter, which causes more ash and clinker to be produced than in the case of tne Original 
Hartley Coal. 



Fire lighted • • . . . 

Steam up • • • • • 

Weight of wood used 

Initial temperature of water in boiler. 

Temperature of water in tanks • 

Barometer . • • • • 

Extremes of external thermometer • 

Extremes of internal thermometer • 

Dewpoint • • • • • 

Area of damper open • » • 

Weight of coals consumed • 

Weight of ashes lefl 

Per centage of combustible matter in ashes, 

Weight of cinder left . 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal 

Weight of coals per hour for I square foot of grate surface 

Duration of experiment • • • • 

Specific gravity of coal • • « • 

Mean weight of cubic foot of coal • • 

Economic weight or space occupied by 1 ton 

Cohesive power of coal • • • • 



Juiuary 10, . January 11, 
1st day. 2nd day. 



9h. Om. 

9 h. 35 m. 

10 lbs. 

205'' 

29-12 in. 
380— 48" 
47*'— 54** 

37** -5 

112 in. 

589 lbs. 

13 lbs. 

45-4 
10 lbs. 

72-3 

9 lbs. 
0*66 lbs. 

54*9 
3810 lbs. 
7 • 49 lbs. 
14 -72 lbs. 

8 hrs. 

1-263 
50-41 lbs. 
44-44 0. 

63-5 



I 9h. 30m. 

• 10 h. 15 m. 

10 lbs. 

201* 

40" 

29 -67 in. 

31''— 41" 

47*— 52« 

44*- 6 

56 in. 

518 lbs. 

19 lbs. 

56-7 

16 lbs. 

74 6 

5 lbs. 

-66 lbs. 

3190 lbs. 

7-21 lbs. 

12-95 lbs. 

8 hrs. 

• . 

• ■ 



January 12^ 
3rddAy. 



9h. 20 nu 
lOh. 5in. 

10 lbs. 

201- 

42* 

29*80 in. 

33"— 50* 

47"— 55- 

49" 

84 in. 
631 lbs. 

16 lbs. 

62-5 

15 lbs. 

52-3 

8 lbs. 
-66 lbs. 

40201b8. 

7 -56 lbs. 

15-77 Ibe. 

8 hrs. 

• • 
■ • 



iVbte.— Final tempenture on fourth morning, 206'. 




THE STEAM 

Gadly Ironwork Coals. 

I HEREBY certify that tho eight casks marked Gadly'a, and numbered from -j-^r — and 

-q-,-- , contain a fair sample of the Aberdare coals, which were mined specially for 

the sen'ira of the " Admiralty Coals Investigation." — Thomas Mayne, for Gadli/'s 
Iron Ctm^ajti/ and Self, 

Gadly 's Aberdare colliery is situated at a distance of 24 miles from Cardiff, which is the 
shippinir port. Two veina arc at present explored in this mine : — 

The first, or so-called Four-fcct Seam, is worked at a depth of 34 yards, and has a regular 
thickness of 5 feet, with an inclination of 3 inches in the yard towards the south. The 
overlying and subjacent strata are composed of strong shale. The mine is worked by 
" mt in the ordinary way," and the coal is described as free burning, 
■ The second, or Nine-feet Seam, is mined at a depth of 90 yards from the surface ; is re- 
gular, and has the thickness which its name indicates, with the same inclination and in the 
same direction as the Four-feet Seam. 

This coal is employed by the proprietors at their ironworks, for the various operations 
of that manufacture. 

The specimens received at Putney College were rather soft, and possessed in a remarkable 
degree a radiate semi -crystallized appearance, tt^ether with polished faces in the ])artingB 
which seem to be produced by the sliding of one portion over the other, and which is ofton 
met with in the Welsh coal-fields. This was more particularly observed in the coal from 
the Four-feet Seam. The Nine-feet Seam, besides being more free from this appearance, 
contains bands of a dull friable substance, resembling mineralized charcoal, together with 
vegetable impressions and thin white shale. 

Under the boiler little difference was observed in the burning of the coals from the two 
seams, as each gave a steady strong flame with no smoke, and left a large quantity of ash 
of a very incombustible nature, which, when again thrown on the grate, was found to choke 
the bars and interfere with the draught. 

These coals were also found to require a strong draught in order to keep up a good fire. 
Little clinker was found on the bars at the close of the experiments, but that formed v"' 
of a red colour. 



Gadly Four-feet Seam. 



Fire lighted 

Steam up -■...... . 

Weight of wood uaed 

Initial temperature of water in boiler .... 

Temperature of water in tanks 

Barometer ......... 

EitremeB of external iherraometer .... 

Esiremea of iniernal thermometer .... 

Denpoint ......... 

Area of damper open ....,,. 

Weight of coals conniined 

Weight of ashes left 

Per cen(a((c of comhustible matter in ashes . . 

Weight of cinder left 

Pf r cenlage of combustible matter in cinder . . 

Weight of clinker in cinder 

Average weight of soot in Hues 

Per centage of combustible mutter in soot 

Weight of water eTuporated ...... 

Weight of water evaporated from 21 2° by 1 lb. of coal . 
Weight of coals per hour for 1 square foot of grate surface 
Duration of expenment . . ... 

Specific gravity of coal . . ... 

Mean weight of cubic foot of coal. .... 

Economic weight or space occupied by 1 ton 

Cohesive power of coal ...... 



9 h. 25 m 
lOh. 20n 

10 lbs. 



a8°6 



312 lbs, 
45 lbs. 
70-0 
S9lbG. 
92-5 

•OSlbfl. 
None. 



1-327 
51-66 lbs. 
43-41 ft. 



10 h. 10 n 

I(Jb.35ii 

10 lbs. 



29-89 in. 
39"— SS" 

51)°— 63 

41° 

168 in. 

477 lbs. 
46 lbs. 
660 
35 lbs. 
87-0 
3lba. 



3860 lbs. 
9-4 Ibe. 
11 -92 lbs. 

Shrs. 



JVb/e. — FiDat tcmpenituie on third momilig, 306°. 



■ Fire Ughtf 
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Gadly Nine-feet Skam. 




Fire lighted 

Steam up ..... . 

Weight of wood used .... 

Initial terapeTiiliire of water in boiler . 
Temperature of water in tnnka ... 
Baromeier ...... 

Eitremeg of exlemnl ihermnmeter 
Extremes of internal thermometer . . 

Dewpoint ...... 

Area of damper open • > . • 

Weight of coals consumed . . 

Weinhiofaahca left ... . 

Per ceutnge of combustible matter in ashes . 

Weight of cinder left 

Per centage of combuBtible matter in cinder 

Weight of clinker in cinder 

AverBgeweightofsootin flues. 

Per centage of combustible matter in soot , 

Weight of water evaporated 

Weight of water evaporated from 212° by I lb. of coal 

Weight of coals per hour for lji(|ii&re foot of grate surface 

Durdtion of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 
Economic weight or space occupied by I ton 
Cohesive power of coal .... 



gh, 50 m. 

10 lbs. 

206° 

50° 

3005 in. 

46°— 52° 

53°— 62° 

37* 
112 in. 
513 lbs. 
56 lbs. 
27-3 
20 lbs. 
70-0 
lib. 
None. 



4290 lbs, 
9-72 lbs. 
12-S2lbs. 

8hrs. 

1-3.33 
54- 83 lbs. 
40-89 lbs. 

76-0 



8h. 30 m. 
9 h. m. 
10 lbs. 



30 -00 in. 
48°— 54° 
56*— 63* 



SUhs. 
81-0 

lib. 



9h. 30 m. 

9h. 50 m. 

10 lbs. 

210* 

52* 

30-22 in. 

44°— 53° 

54*— 64° 

4S' 
168 in. 
524 lbs. 
55 lbs. 
56-0 
20 lb*. 
82-0 
2 lbs. 



4605lfa«. 

9-95 Iba. 
13- lib*. 



'mperalure on rourth Tnorcini^, 19]^. 



Aberdark Company's MtRTHYH. 

I HEREBY certify that the six casks marked A. C, and numbered from one to six, 
contain a fair sample of the Mcrthyr Coals, which were mined specially for the service 
of the " Admiralty Coals Investigation." — William Williams, A^eitt. 

This colliery is situated at Abemanty Groes y-t^haf, Abcrdare, Glamorganshire. ITic 
present depth of the mine is 45 yards, where the vein is regular, and 6 feet 6 inches in 
thickness with a dip of 3 inches in the yard towards the south. The overlying and sub- 
jacent strata are composed of strong shale, and the coal is described as " free burning." 

This pit is 24 miles from Cardiff, where the coal is sold to Messrs. Wood and Company, 
who ship it under the name of McrthjT Coal to almost every part of the world. 

The specimen examined by the officers of this investigation was brilliant, with a cubical 
fracture, but presented in many places the peculiar radiate ai)pearant« before observed in 
other varieties of coal from the same district. It was also harder than the generality of 
Welsh coal, and apparently very free from white shale and iron pyrites. 

Under the boiler this coal yields good results, burning freely and giving a good fire, 
which is easily kejit up without much attention on the part of the stoker being required. 

At the close of the experiments very little ash or clinker was left, and but little einokc 
was evolved during its combustion. Its cvajwrative power was also found to be good, 
and the coal in every way fitted for steam jnirjjoses. 





Jan. 22, 


Jan. 23, 


J»J.. 14, 






3r.d day. 


3rU Uay. 


Fire lighted 


9h. 10 m. 


8h. 45ni. 


10 h. 40 m. 


Steam up 










10 h. 15 m. 


9 h. 45 m. 


lib. 30 m. 


Weight of wood used . 










10 lbs. 


10 lbs. 


10 lbs. 












191° 


198° 


189- 


Temperature of water in tanks . 










47° 


46° 


50° 






























45°— 52° 














53*— 60° 


54°— 62- 


54'— 60 


Dewpoint 










43°- 5 


45° 


47"-5 


Area of damper open 










112 in. 


84 in. 


168 in. 


Weight of coals consumed 










458 lbs. 


395 lbs. 


506 Ibe. 


Weight of ashes left 










18 lbs. 


18 lbs. 


16 lbs. 


Per centage of combustible matter in aahes 










42-4 


59-8 


52-9 


Weight of cinder left . 










25 lbs. 


nibs. 


14 lbs. 


Per centage of combustible matter in cinder 










77-2 


83-4 


90-0 


Weight of clinker in cinder 










3 lbs. 


2 lbs. 


lib. 


Average weight of soot in flues. 










Nunc. 






Per centage of combustible matter in soot 

















J 



SUITED TO THE STEAM NAVY. 



f 

r 



Weight of water evaporated ..... 

Weii?htof wnler evaporated from 212° by 1 lb. of coal . 
Weight of coala per hour for 1 square foot of grate surface 
Duration of expetitnent ...... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal .... 

Economic weight or space occupied by I ton 

Cohesive power of coal 



3695 IbB. 
9-49 lbs. 
11 -45^8. 

S lU8. 

'1-310 
49- 33 lbs. 
45-43 ft. 

74-5 



341 5 lbs. 
9-91 Iba. 
9-87 Iba. 
^ ■ 5 hr«. 



re on raucth motning, 310°. 



Thomas's Mkkthyr. 



I HEREBY certify that tt c five casts marked —r- ^'"'-^ contain a fair sample of the 
^^e^thJT Coals, which were mined specially for the service of the " Admiralty Coals 
Investigation." — William Thomas, Proprietor. 

This coal-mine is situated at Letty Shcnkin, Aberdare, Glamorganshire, about 24 miles 
from Cardiff, 

Its present depth is 120 yards. The scam has a thickness of 4 feet with an underlie of 
4 feet in the yard towards the south. The colliery is worked by shaft and headings, and 
the coal is described as " free burning." This coal, like the preceding, is sold to Messrs. 
Wood and Company, of Cardiff, who export it from thence under the same name to almost 
all parts of the world for steam purposes. 

The specimen sent for the use of the " Admiralty Coals Investigation" could not be 
distinguished from the Aberdare Company's Coal, except that it was not quite so firm, 
and [icrhaps a little less brilliant. Under the boiler the two coals behave in precisely 
the same manner, but the evajmrative power of that now decribed is a little eu]>crior to 
that of the other. 







Jan. 36, 


■Jm.2r, 




lit day. 


2„aday. 


3rd a.y. 


Fire lighted 


gh.30m. 


9h. 30 m. 


9 h. 30 m. 


Steam up 


9 h. 45 m. 


9h. 55ra. 


9 h, 45 m. 


Weight of wood used , . . . . 


10 lbs. 


10 lbs. 


10 lbs. 


Inilcal lemperature of water in boiler 


210' 


208" 


210° 


Temperature of water m tonka 


50° 


48° 


44° 


Barometer 


30-17 in. 


30-05 in. 


30-04 m. 


Extremes of external thermometer 


46-— SS" 


3I=— 48° 


36»— 43'' 


Extremes of iuternal Ihcraiometer 


59°— 60- 


52°— 60° 


49°— 58° 


Dewpoint ......... 


46- 


45° 


46° 


Area of damper open ....,,. 


112 in. 


84 in. 


108 in. 


Weight of coals contjumed ...... 


501 lbs. 


416 lbs. 


505 lbs. 


Weight of ashes left 


32 lbs. 


24 lbs. 


16 lbs. 


Per cenlage of combustible matter in ashes .... 


56-0 


45-1 


58-8 


Weight of cinder left 


25 lbs. 


15 lbs. 


14 lbs. 


Per centage of combustible matter in cinder. 


70-0 


93- 1 


54-S 


Weight of clinker in cinder ...... 


lib. 


0-Slbs. 


lib. 


Average weight of soot in flues. . . . . . 


None. 






Percentage of combustible matter in soot . . . . 








Weight of wau:revfl[>urated 


4320 lbs. 


3710 Iba. 


4470 lbs 


Weight of water evaporated from 212' hv 1 Ih, of coal . 
Weight of coala per hour for 1 square foit of grate surfece 


10-02 lbs. 


10 -37 lbs. 


10-11 lbs 


12-62 lbs. 


10-161ba. 


12-62 Iba. 


Duration of experiment 


8 hours. 


8 hours. 


8 hours. 


Specific gravity of coal 


1-3U2 






Mean weight of cubic foot of coal 


53-0 lbs. 






Economic weight or apace occupied by 1 ton 


42-26 ft. 






Cohesive power of coal ....... 


51-5 







Bcddle's West IIartlev. 

I HEREBY certify that'the four casks marked Bnddle's West Hartley, and addressed 
to J. Arthur Phillips, Esq., O.H.M.S. ; Nos. 1, 2, 3, and 4, contain a fair sample 
of the Buddie's West Hartley coals, which were mined specially for the service of 
the " Admiralty Coala Investigation."— H, W. Swan, Agent. 

This colliery is on the Low Main scam, nine miles from Newcastle -on-Tyne. Its depth 
is 360 feet where the vein is 5 feet "2 inches in thickness, and very regular, with a dip of 
1 in 30 towards the south. The overlying and subjacent strata consist of argillaceous and 
siliceous deposits. The mine has been worked for the last eight years, and during that 
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time Bpecimens of the coal have been sent to nearly all parts of the world, to be employed 
for Btcam purposes, for which it is highly recommended. 

The coal ia worked by the " board and wall " ay§tem, gunpowder being sometimes em- 
ployed to faciliiate its extraction, and is described as " coarse and strong, tree from clinker, 
and giving oBF but little smoke." 

The present current price, loaded on the Tyne, ia 8* per ton ; and the agent adds, that 
it is admitted in all the English and French Government contracts. 

The specimen examined by us was a hard res 1 nous-looking splint, with nutnerous 
vegetable impressions in the joints of deposition, and a considerable amount of tixin white 
ahale in the cross -headings. 

During the experiments it was found to burn freely,- and blow off the steam rapidly, 
requiring but little trouble to maintain a good fire. 

It I'as also observed to do better with a moderately quick than with a slow daraught, 
and to evolve much smoke during the whole time of combustion. 



iBuin 31, 
3(d Atj. 



Fire lighted 

Steam up ......... . 

Weight of wood used ....... 

Initial temperature of water in boiler . .• . . 
Temperature of water in tanks ..... 

Baromeler ......... 

Extremes of external thermometer .... 

^itremes of ioterual ihemiomcter .... 

Dewpoint ......... 

Areu of dnmper open 

Weight of cobIh cuiiHumed ...... 

Weight of ashes left 

Per centa^i! of combustible matter in ashes ... 

Weight of ciiider left 

Per ceiitage of combustible matter in cinder . . 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centBge of combustible matter in soot 

Weight of water evaporated ...... 

Weight uf water evaporated from 212° by 1 lb. of coal 
Weight of cobI per hour for 1 square foot of grate surface 

Duration of experiment 

Specific gravity of coal ....... 

Mean weight of cubic foot of coal ..... 

Economic weight or space occupied by 1 ton . 

Cohesive power of coal ...... 



9h. 45m. 

10 h. 30m. 

10 lbs. 

192° 

40* 

29'9in. 

30'— 41- 

49*~B6' 

45°. 5 



112 ir 
607 lbs. 

Hlbs. 

500 

9 lbs. 

85-1 

2 lbs. 
lib. 

85-3 
' 3930 lbs. 
T 77 lbs. 
15- 17 lbs. 

8hrB. 

1-236 
50- 83 lbs. 
44-09 fi. 

SOO 



9 h. 30 m- 

9h. 50 m. 

ID lbs. 



46° 
56 in. 
41)1 lbs. 
14ll». 
33-3 
5 lbs. 
91-3 

lib. 

lib. 

270b'!bs. 

7-83 Iba. 

10-02 Iba. 

8 fare. 



6 b. 50 m. 

9h. 30 m. 

lOlbk. 

206* 

44' 

30-2 in. 

32" — le* 

46*— 59* 

45' 
84 in. 
4S6 1b>. 
14 Ib^ 
25-2 
7 lbs. 
1T2 

lib. 

lib. 

3290 Ihi. 
7-87 Iba. 
IS-lfllba. 



iVolB,— Final lemperatura 



1 foufth morning, 200", 



Bate's West Hartley Coals. 

1 HKREBY certify that the five casks marked ■ " .," p " contain a fair sample of the 

Bate's West Hartley coals, which were mined specially for the service of the "Ad- 
miralty Coals Investigation," — Waltkh Pluhmeb, One of the Proprietors. 

This coal is the produce of the High Main seam at the East Holywell colliery, which is 
situated in the parish of Earsdon in the county of Northumberland, eight miles north-east 
of Newcastle-upon-Tyne. The mine is at present 42 fathoms in depth, and the seam 
varies from 5 feet to 5 feet 8 inches in thickness, with a dip of 1 in 16 towards the west. 
The coal is worksd by the " board and pillar" system, as customary in that district. The 
shipping port, Newcastle, is at a distance of five miles from the mine, from whence about 
onc-nalf its produce is exported to the various foreign markets, whilst the remainder is 
shipped for home consumption and is chiefly employed for steam purposes. 

The proprietors describe this as " a good steam coal, which has been found by local 
experience to excel most others," and state its current price to be 8s. per ton. The spe- 
cimen which came into our hands waa a hard splinty coal, with a cubical fracture, and 
consisted of alternate deposits of hard resinous coal and mineralized charcoal, the quantity 
of which was less than iu many other varieties of the Hartley coal. It also contained 
large quantities of thin white shale, both in the planes of deposition and in the crow- 
headings Frequent patches of iron pyrites were also observed. 

During the experiments this coal was found to burn like the other Hartleys, giving off 
much smoke and depositing large quantities of soot. 

Little ash or clinker was, however, produced by its combustion, and a good fire may 
be maintained without much attention on the part of the stoker being required. 
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D tanks 



a boiler . 



Fire lighted 

Steam up 

Weight nf wood used 

Initial tem|ierHture ofi 

Temperature of water i 

Barometer ........ 

Extremes of external thermometer .... 

Extremes of iDternal ihermomeier .... 

Dewpuiiit ......>. 

Area of Jamper open ...... 

Weight of coals consumed ..... 

Weight of ashes leA ...... 

Per centage of comUiistible matter in ashes . . 

Weight of cinder left 

Per centape of combustible matter in cinder 

Weiglil of clinker in cinder . . ..... 

Average weight of soot in flues. .... 

Per centage of combustible matter in soot . . . 

Weight of water evaporated ..... 

Weight of water eva|>orated from 212° by 1 lb. of coal . 
Weight of coals per hour for 1 equate foot ot^grate surface 
Duration of eiperimenl ...... 

Specific gravity of coal ...... 

Heau weight of cubic foot of coal .... 

Economic weight or space occupied by 1 ton 

Cohesive power of coal ...... 



I 




—Final temper! 



Habwell Coals. 

I HEREBY certify that the five casks luarkcd HASWELL — SB^WE contain a fair 
sample of the Haswell Steam-boat Wallsend Coals, which were mined specially for 
the service of the " Admiralty Coals Investigation." — Chaklks Tayixjr, AgetU. 

This coal is rallied at the Haswell colliery, sis miles east of Durham, from the under 
part of the Hutton seam. The present depth of the mine is 936 feet. The total thick- 
ness of the HuttoTi seam ia 5 feet 9 inches, with an underlie of I in 24, in an easterly 
direction. The overlying and subjacent strata consist of the ordinarv shale and sand- 
stones of the Newcastle coal formations, and the coal is described as well adapted for 
steam purposes, for which it is chiefly employed. The agent also states that the Haswell 
Steam-boat Wallsend is harder than the Tjne or Weir Steam-coal, and that from the cir- 
cumstance of its being necessary to work tne upper part of the Hutton seam before the 
lower portion or Steam-boat Wallsend caji be extracted, the latter may be obtained in 
larjier fragments than if it were worlvetl alone. 

These coals are chiefly exported to the various foreign markets, and may be shipped 
either from Sunderland, Hartlepool, or Scaham, from the two fonner of whicli ports the 
mine is situated at a dbtance of 9^ miles, whilst from the latter the distance is only six. 
The present current price is %s. per ton. 

The specimen which was experimented on presented the same general appearance as the 
Hartley coals, with spots of wlute shale, vegetable impressions, and iron pyrites, although the 
latter does not appear to exist to any very considerable extent. The shale is, however, very 
abundant, and seems to be intimately mixed with the coal throughout its structure. This 
sample was also less brilliant than the generality of the Hartley coals, and (.contains a 
a rather liirge quantity of mineralized charcoal. 

Under the boiler this coal was found to light easily and bum freely, but did not blow off 
the steam very rapidly, as large quantities of white ash were produced, which speedily 
choked the fire and impeded the draught. Constant attention was, therefore, required on 
the part of the stoker, in order to keep up the steam. Much smoke was evolved during 
the experiments, though but little clinker was left on the bars. 



I 



K Exli 
■ Eui 





FebruBiy 12, 


February 13, 


Fehr,i,iry H. 







■ind day. 


3,i day. 


Fire lighted 


9h.35m, 


9 b. 30 m. 


9 h. m. 


Steam up .... . 








10 h. 40 m. 


9 h. 50 m. 


9h. 30 ra. 


Wtiu'ht of wood used . 








loibs. 


10 ihs. 


10 Ihs. 


Initial lemperalure of waler in boiler 








145* 


20fi'' 


200° 


Tempetaiurc of water in tanks 








44' 


40° 


44" 


BaroiDRter ..... 








30-2Uin, 


30-nin. 


30-50 ill. 


Extremes of external thermometer . 








27°- 44° 


26°— 15° 


43"— 50° 


Eilremea of iDteroal thermometer . 








38°— 50" 


40°— 52' 


4B°— 54° 


Dewpoint ...._■ 








31- 


38° 


40' 
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Area of damper open . . . • 

Weight of coals consumeil . . • 

Weight of asliei left .... 
Per centage of tombusliUe mailer in ashes 
Weight oi cinder ld\ .... 
Per eentage of eombiisiible maHer in ciiiiier 
Weight of clinker id cinder . 
Average weight of rooI in flues 
Per eentage of combusiible mailer in soot. 
Weifihl of water evaporated 
Weight of water evaporated from 21-2° by I lb. ol 
Weight of coals per hour for 1 square foot of gral 
Duration of ouperiment .... 
Specific griiviij of coal .... 
Mean weight of cubic foot of coal . 
Economic weight or space occupied by 1 ton 
Cohesive power i)f coal. ... 



l]2in. 

427 lbs. 

16iba. 

209 

19 lbs. 

69-7 

3 lbs. 

■66 lbs. 

80-9 

2430 lbs. 

7-45 lbs. 

10-67 lbs. 

ShrB. 

1-273 

49 -58 lbs. 

45 25 ft. 

79-5 




— FiD>,l tEmpeisture oa touitU moiDbg, 2 



Davison's West Hartlet. 

I HEREBY certify that the six casks marked respectively D.W.H. I. II. III. IV. V. and 
VI. contain a fair sample of the Davison's West Hartley Coals, which were mined 
specially for the service of the " Admiralty Coals Investigation." — John Middlk- 
TON, Agent. 

This pit, which is 100 fathoms in depth, is worked on what is called the Low Main seam, 
one mile north-east of Bcdlington, and three miles west of the port of BIyth. The scam 
is 5 feet 6 inches in thickness, and tolerably regular, with a dip of li in. per yard G.j" north 
of east. It is covered hy two feet of blue shale, the other strata consistino; of alternate 
layers of santlstoiic and schist. The coal is descrilxKl by the agent as '■ very hard, easily 
ignited, and free burning, and leaving a white ash." The seam is worked by cutting out 
about a foot in thickness of its lower part, by means of picks, and then throwing down the 
upper portion by the use of wedges and mallets, gunpowder being sometimes employed to 
facilitate the operations. The coals arc shipped at Blyth, where they are sold at 7s, Gd. 
per ton, delivered on board shij), and are from thence largely exported to the continental 
markets, for steam-boat purposes, and for the generation of steam in general. 

In appearance this coal resembles the other good Hartleys, being hard and bright, with 
but little shaly matter or iron pyrites. Under the boiler it lights easily, and bums freely, 
with the evolution of considerable quantities of smoke, and the formation of but little ash 
J clinker. 



Fire lighted 

Steam up . . . . . . . . 

Weight iif wood used 

Initial temperature of vrater in boiler . 
Temperature of water in tanks .... 

Barometer 

Extremes of exiernul thermometer 
Extremeit of internal tiiermomeler 
DewiK)itit ........ 

Area of damper open ...... 

Weight of coal consumed ..... 

Weight of ashes left 

Per cenCage of combusiible matter in ashes . 

Weight of cinder left 

Per eentage of combustible ninlter in cinder 
Weight of clinker in cinder .... 
Average weight of soot in tlues .... 
Per eentage of combustible mailer in soot . 
Weight of water evuporaied .... 

Weight of water evaporated from 212" by 1 lb. of a 
Weight of coals per hour for I square foot of grate 

Duration of experiment 

Specific gravity of c"hI 

Mesn weight of cubic foot of coal 
Economic weight or space occupied by I ton 
Cohesive power of coal 



iVo/B. —fiiuJ temper at 
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CowpBN AND Sidney Hartley. 

I HEREBY certify that the casks marked No. 3 C. H. contain a fair sample of the 
Cowpen and Sidney Hartley coals, which were mined specially for tne service 
of the ^^ Admiralty Coals Investigation." — Charles Carh, Proprietor. 

This coal is the produce of the Cowpen Colliery, in the township of Cowpen, parish of 
Woodhom, county of Northumberland. This mine, like Davison's West Hartley, is on 
the Low Main Seam, the pits being situated at a distance of 13 miles N.E. of Newcastle, 
half a mile from the seaport town of Blyth, and 11 miles north of the river Tyne. To 
the two latter of which places the coals are conveyed by rail for shipment to the home 
and foreign markets. The present current price is 7s, per ton. Tne seam is worked 
at the depth of 110 fathoms from the sur&ce, has a regular thickness of five feet; and 
being nearly horizontal, has no appreciable dip. The overlying and subjacent strata 
consist of various beds of shale and sandstone ; and the manager describes the coal 
as " large, hard, and free burning ; free from sulphur, and requiring but little stoking." 
He also adds, '* it is highly-prized for steam purposes, and that 600 tons are daily raised 
from the mine, which yields employment to 540 men and boys." 

In appearance this coal resembles the Davison's Hartley, being a bright splint, with a 
cubical fracture, and contains but little iron pyrites. Under the boiler it was found to 
behave precisely like the preceding, although it does not bum quite so freely. 



Fire lighted 

Steam up ••••••.•< 

Weight of wood used ....«•. 

Initial temperature of water in boiler • • . . 

Temperature of water in tanks 

Barometer 

Eztremes of external thermometer . • « . 

Extremes of internal thermometer • • • , 

Dewpoint 

Area of damper open . . • 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustihle matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder • 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weifrht of water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal . 
Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment] 

Specific gravity of coal ..•••• 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton . 

Cohesive power of coal 



February 19, 


February 20, 


February 21, 


Ut day. 


2ad day. 


3rd day. 


9h. 25 m. 


9h. 10 m. 


9h. 55 m. 


10 h. Om. 


9 h. 35 m. 


10 h. 15 m. 


10 lbs. 


10 lbs. 


10 lbs. 


IBS'* 


209" 


202", 


50* 


48" 


48" 


30 '30 in. 


29-85 in. 


29 -90 in. 


43"— 51' 


38"— 52" 


43"— 53" 


52"— 57*» 


50<'-.57" 


50"— 58» 


42" 


45" 


44" 


112 in. 


56 in. 


84 in ' 


56d lbs. 


386 lbs. 


494 lbs. 


13 lbs. 


14 lbs. 


14 lbs. 


19-8 


76 1 


65-0 


11 lbs. 


13 lbs 


15 lbs. 


79 12 


66-6 


48-9 


lib. 


0-75 lbs. 


0-7 lbs. 


•5 lbs. 


•5 lbs. 


-5 lbs. 


72-0 


. • 


• ■ 


3350 lbs. 


2200 lbs. 


2860 lbs. 


7- 11 lb . 


6-7 lbs. 


6-81 lbs. 


14*20 JU. 


9 -65 lbs. 


12 -35 lbs. 


8hrs. 


Shrs. 


8 hrs. 


1-261 


fl ■ 


• • ^' 


47-91 lbs. 


• . 


« • 


46-76 ft. 


■ . 


• • 


74-0 


• • 


• • 



NUe, — Final temperature on fourth morning, 208^. 



Nixon's Merthtr Coals. 

I HEREBY certify that the six casks marked N. M. contain a fair sample of the 
Nixon's Merthyr coal, which was mined specially for the service of the " Admiralty 
Coals Investigation." — John Nixon, Proprietor. 

This coal-mine is situated on the Werra estate, near Merthyr Tydfil, and is worked on 
what is called the Upper Four-feet Seam, which varies from four to six feet in thickness, 
and has an inclination or dip of about one in ten towards the south. The roof of this vein 
is composed of sandstone and bituminous shale, whilst the bottom consists of fire-clay. 
The mine is worked by pillar and stall, and its present depth is 100 yards. 

The shipping ports are Cardiff and Neath, from each of which towns the colliery is 
situated about 24 miles, and from whence the coals are exported to London, Liverpool, 
Southampton, France, Spain, and America. The current price of the Nixon's Merthyr 
is 10*. per ton, delivered on board ship; and it is described by the proprietor as "an 
open burning and nearly smokeless coal, little liable to deteriorate from exposure to the 
air." 

The specimen examined at Putney College very closely resembled that from the 
Aberdare mines, except that it did not contain such large quantities of radiated semi* 
crystallized coal as the other varieties. Under the boiler this coal was found to light with 
difBculty, and to require a rather quick draught ; it burns with a strong flame, and little 
or no smoke, leaving a considerable amount of ash, and but very little clinker. It is also 
liable to crumble on the fire, and tail through the l»rs ; but, with a strong draught, it gives 
good results. 
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Fire lighted 

Steam up ••.•«.... 
Weight of wood used ...«••• 
Initial temperature of water in hoiler .... 

Temperature of water in tanka 

Barometer 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes . 

Weight of cinder left ....... 

Per centage of combustible matter in cinder' . 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal . 
Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment 

Specific gravity of coal 

Mean weight of cubic foot of coal . . * . . 

Economic weight or space occupied by 1 ton • 

Cohesive power of coal ...... 



February 22, 
lit day. 



9h. 20 m. 
9h. 45 m. 

10 lbs. 

208* 

52* 

29*83 in. 

54'— 58* 
50" 

112 in. 
454 lbs. 

31 lbs. 
71-1 

16 lbs. 

65-0 
0-5 lb. 

None. 



February 23, 
2iidday. 



9h«20ni. 

10 h. 10 m. 

10 lbs. 

208* 

48* 

39-8 in. 

39»— 49* 

53*-HW 

60» 

168 in. 

479 lbs. 

35 lbs. 

57-8 

121b. 

52-5 

lib. 



FebraaiySI, 
3rd day. 



9h. 30m. 
lOh. lOm. 

lOttMk 

MO" 



• • 



• . 



3950 lbs. 
10-09 lbs. 
11 35 lbs. 

8hrs. 

1-319 
51 -75 lbs. 
43-32 ft. 

64-5 



4105 lbs. 

9*98 lbs. 

11 -97 lbs. 

Bhrs. 



29-7SiB. 



'— 58» 

4ir 

84 in. 

424 Um. 

291ba. 

63-4 
271bB. 

85*3 

21bB. 



• . 



3710 Ibt. 

9-811ba. 

12-11 lbs. 

7 hrs. 



• • 



Note, — Final temperature on fourth morning, 185^. 



Hill's Plymouth Works Steam Coals. 

I HEREBY certify that the nine casks, shipped per " Enterprize '* from Cardiff to 
London, contain a fair sample of the Hill's Plymouth Works Steam Coals, whkii 
were mined specially for the service of the " Admiralty Coals Investigratioii.'* — 
Anthony Hill, and George Heppell, Proprietors. 

This coal is raised in the valley of the Taff, about three miles south of Merthyr Tydfil, 
Glamorganshire. The seam is called the Four-feet Vein, but is generally about 6 feet 10 
inches in thickness, and tolerably regular, with a dip towards the south. The overlying 
strata are composed of ^^ cliff/' and the subjacent of hard fire day. The mine is 1 12 yww 
deep, and is worked by stall and pillar. 

The proprietors state that none of this coal has hitherto been sold, it having been exda- 
sively employed for the manufacture of iron, for which purpose it is well adapted. It 
coula, liowever, be brought to Cardiff, which is a distance of 21 miles from the mine, and 
sold at the ordinary price of coals shipped from that port, '^ say ei^ht or nine shillings per 
ton," and as the vein exists under many hundreds of acres immediately contiguous to the 
spot from whence the specimen was taken, an indefinite supply may be obtained. 

In appearance this coal differs from the last in bein^ more granular in its structure, and 
containing no white shale in its cleavage. Mineralized charcoal was observed in small 
quantities, but not any iron pyrites. 

Our experiments show that this coal does not light readily, and is rather bituminous, 
but when once a good fire is obtained the steam is blown off, steadily and rapidly, without 
the evolution of much smoke. 

Like the preceding, it requires a strong draught, but does not contain so large an 
amount of incombustible matter. 



Fire lighted .... 

Steam up . 

Weigrht of wood used • 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer • • • • . 

Extremes of eitemal thermometer • 

Extremes of internal thermometer 

Dewpoint . • . . • 

Area of damper open 

Weight of coals consumed 

Weight of ashes left • • 

Per centage of combustible matter in ashes 

Weight of cinder left • 



February 26, 
Ist day. 



9h. 40 m. 

10 h. 40 m. 

10 lbs. 

185« 
44« 

29 -85 in. 
3io_45o 

SI**— 59" 

112in. 

463 lbs. 

14 lbs. 

581 

14 lbs. 



Febmary 27, 
2nd daj. . 



9h. SOm. 
9 h. 55 m. 

10 lbs, 

2U6" 

48* 

29- 60 in. 

S5»— 49» 

51**— 59* 

89'-6 

168 io. 

588 lbs. 

16 lbs. 

52-8 

15 lbs. 



Febmuyn^ 
3rd day. 



9h. 20 m. 

10 h. ft m. 

10 lbs. 

2W 

48* 

29-8910. 



51*— 58* 

51* 

84 IB. 

481 Iks. 

17 lbs. 

55*8 

SSIfak 
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Per ceiitage of combaBtiblu matter in cinder 

Weight of clinker in cinder , 

Average weight of aont in flues 

Per centage of combustible matter in soot . 

Weight of water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal . 

Weight of coats per hour for 1 square fool of grate surface 

Duration ol' experiment , . . . 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



Februnrr 28, Febniar; 27, 1 Februwy 23, 
1M da; . Snd da;. I 3rd day. 



3700 lbs. 

9 -65 lbs. 

11 -57 lbs. 

8hrs. 

1-3M 

51 -24 lbs. 

43 -7411. 

64-0 



4790 lbs. 

10-37 IbB. 

IS- 45 lbs. 

Shrs. 



4270 lbs. 
9-24 lbs. 
12 02 

8hr«. 



ft 
• 



Natt. — Final lemperatnte on fouitli nmrning, S 



Staveley Coals. 



I HEREBv certify that the six casks marked S. contain a fair sample of the Staveley 
Steam Coals, which were mined specially for the service of the " Admiralty Cools 
Investigation." — Richard Barrow, Proprietor. 

This is called the " Top Hard " coal of Derbyshire, and is mined in the parish of 
Staveley, four miles N.E. of Chesterfield, in that county. The seam is perfectly regular, 
and six feet in thickness, with a dip of 1 in y towards the cast. It is covered by hard 
clunch, or fire-clay, and lies on blue metal, locally called bind. 

The coal is described by the proprietor as a " strong splint, which may be exposed for 
years to atmospheric influence without change or waste." He also adds, that the mine is 
worked by the " Long Wall " system, and that one foot of coal at the top of the scam is 
not worked out, but allowed to remain as a. support to the overlying strata. The shipping 
ports are Gainsborough and Grimsby, from the former of which places the mine is distant 
35, and from the latter 70 miles. 

The coal is principally consumed in Derbyshire and Yorkshire, where it is used in the 
various stages of the iron manutacture, and is sold for 9*. per ton at the ports above 
named. 

The specimen of this coal, which was sent up for examination, arrived partly in casks 
and partly in bulk, the blocks varying from 1 to 10 cwt. in weight. In structure these 
masses resembled silicified wood, but seem to have two distinct planes of cleavage at right 
angles to each other, which give the fragments the form of long four-«ided prisms, which, 
when broken, give rise to spUnters having the same shape. 

In colour this coal is not so brilliant as the Hartleys, but, like them, contains white 
shale and small quantities of iron pyrites in the lines of cleavage. 

Its cohesive power is higher than that of any other coal yet tried by the ofHcers of this 
investigation, and from this circumstance, added to the natui-al facility afforded by its 
form, the proprietor suggests that it might bo sawn into blocks for the convenience of 
stowage in steamers. 

When tried under the boiler, these coals were found to light easily and bum freely, 
blowing off the steam with great rapidity, and yielding much smoke. 

It was also observed that when a fresh charge was thrown on the fire a crackling was 
heard, occasioned by the scintillation of the coals. 

They require to be stoked, like other splints, and burn to a white ash, which contains 
very little combustible matter. 





M^li 1, 




March 3. 




1.1 .Uy. 


2ad da^. 


3nl da;. 


Fire lighted ........ 


9h. 23 m. 


9h. 50 m. 


9h. 45 m. 


Steam up 








9h. 40 m. 


10 h. 35 m. 


10 h. Om. 


Weight of wcod used .... 








10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler 








208° 


204" 


208= 


Temperature of water in tanks 








46° 


48° 


SO- 


Barometer 








30*00 in. 


30-30 in. 


SO -08 in. 


Exiremvs of external thermometer . 








40°~47° 


42°— 50° 


40°— 57° 


Extremes of internal thermometer 








51°— 6ti° 


58°~-59° 


56°— 59° 


Dewpnint ...... 








48° 


48- 


46° 


Area of damper open .... 








112 in. 


56 in. 


84 in. 


Weight of coals consumed 








746 lbs. 


492 lbs. 


539 lbs. 


Weight of ashes left .... 








14 lbs. 


9 lbs. 


12 lbs. 


Per centage of combustible matter in ashes. 








19-8 


18-6 


30-5 


Weight of cinder left .... 








12 lbs. 


14 lbs. 


14 lbs. 


Per centage of combustible mutter in cmder 








74-1 


66-3 


74-2 


Weight ofclinker in cinder . 








4 lbs. 


3 lbs. 


3 lbs. 


Average weight of foot in fliie» 








■5 lbs. 


•5lba. 


■5 lbs. 


Per centage of combustible matter in soot . 








67-9 


GS 
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Weig:ht of water evaporated • . • • • 

Weip:ht of water evaporated from 212° by 1 lb. of coal • 
Weight of coals per hour for 1 square foot of grate surface 
Duration of experiment • • • • 
Specific gravity of coal • • • • ' 

Mean weifrht of cubic foot of coal 
Economic weight or space occupied by 1 ton 
Cohesive power of coal • • • • ' 



March 1, 
1ft day. 



4535 lbs. 
7-05 lbs. 
18-65 lbs. 

8hrs. 

1'276 
49-91 lbs. 
44-48 ft 

88-5 



Maf«fa2, 
Sndday. 



8060 lbs. 

7 -28 lbs. 

12*80 lbs. 

Shrs. 






Srd day. 



8600 Ibt. 

7*37 lbs. 

18-47 Ibt. 

8 hrs. 



• • 



Note, — Final temperature on fourth morning, 175°. 



Andrew's House, Tanfield. 

I HEREBY certify that the three casks marked Nos. 1, 2, 3, Andrew's House Colliery, 
contain a fair sample of the above coals, which were mined specially for the service 
of the " Admiralty Coals Investigation." — Wiluam Green, Agent to tl^e Northern 
Coal Minivg Company. 

The Andrew's House Colliery is situated five miles south-west of Newcastle, in the 

Sarish of Tanfield, in the county of Durham^ and is on the so-called main seam of that 
istrict, which is tolerably regular, and has a dip to the south-east. The overlying and 
subjacent strata consist of sanastone and black metal, together with various seams or coal, 
some of which are workable. The mine is 38 fathoms in depth, and is worked by the 
" board and pillar " system ; it is 24 miles fix)m South Shields, from whence the coal is 
chiefly exported to London for the manufacture of gas and for coke-making, at the current 
price of bs. 6d. per ton on board ship. 

The specimen of this coal which came into our hands arrived in such small pieces that 
its physical characters could not be easily examined ; it, however, appeared to be bright, 
and to have a cubical fracture, free from shale and iron pyrites. 

On the fire, this coal agglomerates and chokes the draught, requiring much care in 
stoking in order to keep up the steam^ and appears much better adapted for coke-making 
than for steam purposes. 



Fire lighted ...•...• 

Steam up .••.•••.. 

Weight of wood used 

Initial temperature of water in boiler . . • . 

Temperature of water in tanks 

Barometer 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder , 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in 800t 

Weight of water evaporated 

Weight of water evaporated from 212® by 1 lb. of coal . 
Weight of coals per hour for 1 square foot of grate surface 
Duration of experiment . . . . ... 

SpeciBc gravity of coal 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton • 

Cohesive power of coal ........ 



March 5, 


March 6, 


March 7, 


Iht day. 


2nd day. 


3rd clay. 


9 h. 45 m. 


9 h. 20 m. 


8h. 30 m. 


10 h. 55 m. 


9 h. 50 m. 


8 h. 50 m. 


10 lbs. 


10 lbs. 


101bs« 


175*» 


204* 


206* 


52* 


54* 


52* 


30-40 in. 


30-52 in. 


30-02 in. 


36**— 56* 


43«— 55- 


4r~54» 


Se**— 62* 


56'— 63" 


SB*— 63* 


440 


46* 


47* 


112 in. 


84 in. 


56 in. 


399 lbs. 


334 lbs. 


321Ib8. 


9 lbs. 


12 lb8. 


15 lbs. 


55-2 


140 


76-0 


8 lbs. 


9 lbs. 


7 lbs. 


10-4 


19-8 


850 


lib. 


-4 lbs. 


-13 lbs. 


lib. 


lib. 


lib. 


70-0 


• • 


• • 


3150 lbs. 


2850 lbs. 


2430 lbs. 


9 -58 lbs. 


9-85 lbs. 


8- 74 lbs. 


9 -97 lbs. 


8 -35 lbs. 


8-02 lbs. 


Shrs. 


8hr8. 


BhxB. 


1-264 


• ♦ 


• « 


52- 16 lbs. 


• • 


• . 


42-99 ft. 


• . 


• • 


• • 


• • 


• t 



Note, — Final temperature on fourth morning, 204°. 



Experiments on the Belative Evaporative Power of the Tanfield Coke and the Coal 

from which it is manu&ctured.* 
This coal is the produce of the Andrew's House Colliery, and has been above described 
under that name. The coke experimented on was manufactured from the above-mentioned 

* In the experiment here detailed, the coke yields a less evaporative result than the coal ftrom which it is 
made. It must not, however, he supposed that this expeament is at all decisive with regard to this poiol 
in the ahstract ; it is merely true with reference to the boiler and conditions of draught under which it was 
tried. No conclusions can be deduced from it as to the still undecided question — ^whether coke is equal iq 
evaporative power to the quantity of coal from which it is produced. 
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coal by the Messrs. Cory of New Barge House VVharf, and by them sent to this place in 
large columnar masses, having a silvery white appearance, and apparently free from shale 
and earthy impurities. The coal is converted into coke, in ovens of the usual construction, 
and yields on an average 65 per cent, of coke of a good quality. In order to ascertain the 
actual quantity which this coal is capable of yielding, three experiments were made by 
putting a known weight in a small covered twrcelain crucible, which being placed in an 
earthem one covered by charcoal in coarse powder, and again closed by an earthen stopper, 
was, in each case, exposed to a strong heat for an hour in an ordinary assaying furnace. 

The charcoal dust in this arrangement protects the coal from the action of any uncon- 
Kumed oxygen which may exist in the furnace, and, as results of the experiments, wo 
obtained the following numbers : — 







Wej;:ht of 
Emjiloyed. 


Weight of 
Coke 
Found. 


Pet Centsgu. 






let eipeiiment . 
2nd 

3T*i 


166-5 
100-9 
129-4 


108-8 
65-5 
84-3 

Mean . 


65-34 

64-91 
65-14 






3)195-39 






65-13 
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The above products, on being again strongly heated, sustained no further loss of weight, 
and a specimen of the coke experimented on, on being treated in the same way, was found 
to have lost but 0'2 per cent, of volatile matter : showing that but little loss had been 
sustained through the burning of fixed carbon, and that the process employed approached 
as nearly to perfection as can be hoped for in manufactures of this description. 

It was found that one ton of tnis coal occupied 42-92 cubic feet, whilst the space 
required for the stowage of the same weight of coke is equal to 74-66 feet, giving a differ- 
ence of 78 per cent, in favour of the coal. A great superiority in the evaporative power 
of a given bulk of this coal over the same amount of coke also becomes evident on con- 
sulting the working tables, which show that one cubic foot of coal evaporated during our 
experiments 516-90 lbs. of water from IVI', whilst the same bulk of coke gave 237-30 as 
its evaporating power. 

The experiments in this case were conducted in the usual way, except that the ordinary 
draught not being sufficiently strong to obtain a good fire with the coke employed, it was 
increased by blowing off the steam into the chimney by means of a tube fitted to the appa- 
ratus for that purpose. 

Each experiment was also made to occupy 34 hours, in order to avoid the inconvenience 
attending the lighting of the coke, if more numerous triiils of the ordinary duration had 
been made. 

In testing the evaporative power of the coke, it was found necessary to employ 50 lbs. of 
Hill's Plymouth Works coal for lighting the fire, in addition to the usual quantity of wood 
used for that purpose. Allowance for these was therefore made in the calculations, esti- 
mating 9-75 as the mean evaporating power of the former, and 3-09 as that of the latter. 
The initial temperature of the water contained in the boiler was in this experiment 203', 
and the steam was got up Ij hour after firing, thus showing that the action of the coke 
was slow at the commencement, even when aided by the addition of the coals employed. 

During the progress of the trial it was found necessary to heap the fuel more than was 
advisable for the economical consumption of the coke, as without doing so a sufficient mass 
of fire could not be obtained to keep up steady action ; in order, however, to make the 
comparative trial as fair as possible, precisely the same method of stoking was adopted in 
the case of the coal. 

At the close of the experiments it was found that 1 5,275 lbs. of water had been evaporated 
from 50° Faht., and 2184 lbs. of coke consumed after deducting for that which remained 
on the grate at the close of the trial, which gives 7-91 lbs, of water evaporated from 'i 1*2° 
for each pound of coke employed. The clinker formed was very fusible, adhering firmly 
to the bars, and choking the draught. The total quantity of residual matter amounted to 
5-4 per cent, of the weight of coke consumed. 



CoKi:. 



Fire lighted .... 

Steam up . . , 

Weight of wood used . . . 

Initial temperature of water in boiler 
Temperature of water in tanks 
Barometer ..... 
Extremes of external thermometer . 
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Extremu of internal therniometer . 
Dewpoint ...... 

Areaof damper open .... 

Weight of coke consumed 

Weight of uhes left .... 

Per centBgc of combo*til)le matter in ubea 
Weiftht of cinder left .... 

Per centBge of combustible matter in cinder 
Weight of clinker .... 

Average weight of soot in flues . 

Per centage of combustible mailer in soot 

Weight of water evajwrated . 

Weight of water evaporaled from 212° by 1 lb. of coke 

Weight of coke per hour for 1 square fool of grate surface 

Duraiion of experiment . . 

Specific gravity of coke . • . 

Mean weight of cubic foot of coke . 

Economic weight or space occupied by I ton 

Cohesive power of coke .... 



NoU.—7ma] temperaturi 



, 192°. 




The experiment on the Tanlicld coals was carried on precisely as the preceding, the 
steam blowing off into the chimney at an average pressure of 3 lbs., and the stoking con- 
ducted as in the case of the coke. 

During this trial 9 91 lbs. of water were evaporated from 212* for each pound of coal 
consumed; and at the close of the experiments a larger amount of clinker was found ad- 
hering to the bars than in the former case, occaaioned by the greater intensity of the ] 
produced. 

The residual matters remaining after the experiments amounted to 4- 5 per cent. < 
ooiU employed, or 9 per cent, less than the (|uantity obtained from the cokp. 



Fire lighted ..... 

Steam up ..... . 

Weight of wood used .... 

Initial temperature of water in boiler . 

Temperature of water in tanks 

Barometer ...... 

Extreniea of external thermometer . 
Estremes of internal thermometer . 
Dewpoint ...... 

Area of damper open .... 

Weight of coal consumed 

Weight of ashes left .... 

Per centa^^e of combustible matter in ashes 
Weight of cinder left .... 

Per centage of combustible matler in cinder 

Weight of clinker in cinder . , . 

Average weight of soot in flues 

Per centage of combustible matter in soot . 

Weight of water evaporaled . 

Weight of water evaporataied from 212° by lib. of coal 

Weight of coal per hour for 1 square foot of grate surftice 

Duration of eiperiment 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 
Economic weight or space occupied by I ton 
Cohesive power of coal .... 



lOh. Om. 

ilh.Om. 

10 lbs. 

50° mean. 

29-7 in. mean 

32*— 56* 



42 lbs. 

None. 



17,895 n». 
9-91 lb». 
12-4 lbs. 
34hrs. 
i-264 



iVole.— Final teDDptrslure, :i08''. 

It may be seen from the foregoing tables that this coal has an evaporative power of "20 ■ 1 
jicr cent, greater than the same weight of coke manufactured from it, and if in each case 
we deduct the incombustible matter contained in the fuel, we shall find the cvaporatir"" 
power of a unit of combustible matter in the coke to be 8 "36, and that of the coal 10 ■. 
or 19- 3* per cent, more effective than a unit of the former. 

The rapidity of action was also found to be in favour of the coal, as by it 526 -3 lbs. 
water were evajwrated per hour; whilst the coke converted but 449-21bs. into Gteam 



i 



' Professor Johnson found Iha unit of combusliljle matter contained in the coke fn-m NefFs" Cumberland 
coal, to be 5'ti percent less effective than that of the coal itself. Vide Ailteriem Officiai lUpoH on Coatt, 



:ase 

% 

Jand I 
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the same time. The consumption of coke per hour was 66- 2 lbs., and that of the coal 
62'31bs., showing a difference of 2*9 per cent, in the hourly expenditure of fuel. This 
coal looses 35 per cent, of its weight in the process of coking, and gains 1 1 - 7 per cent, in 
volume during that operation ; it also appears to yield the most satisfactory results with a 
quick draught, as the experiments made with the steam blowing olF into the chimney gave 
an evaporative power 5j per cent, higher than the mean of the preceding trials. 



Cannel Coals. 

1 HEREBV certify that the three casks marked " Cannel " contain a fair sample of our 
Cannel coals, which were mined specially for the service of the " Admiralty Coals 
Investigation.— W. H. Brancher and Co., Proprietors. 

This coal is raised at Walthen House, two miles from Wigan. The present depth of 
the mine is 292 yards where the scam is 2 feet 2 inches in thickness, with an inclination of 
from 1 in 15 to 1 in 20 towards the south, and is worked by the " board and wall " 
system. The subjacent and overlying strata consist of black stone and bass, which have 
tnc same inclination as the vein itself. 

This coal has hitherto been exclusively employed for the manufacture of gas, with the 
exception of small quantities which arc used for household purposes. The principal 
market is Liverpool, which is 33 miles distant from the mine, and to which place the coals 
are conveyed by the Leeds and Liverpool Canal, at a cost of is. T^d. per ton. 

Large quantities are also consumca at Manchester, and the other manufacturing towns 
of Lancashire and Cheshire ; besides which, a considerable amount is annually exported 
to France, Russia, and America. The current price of small coal at the pit is l0«,, and of 
largo 12*. per ton. In Liverpool, the small is sold for H.v., and the large lumps for 18f. 
per ton. In appearance thia resembles the ordinary cannel coals of the district, having a 



I 



I 



brownish black colour, with a resinous conchoidal fracture, and contains rather large quan- 
tities of iron pyrites and white shale. 

Under the ooiler, it was found to light readily, and get up the steam very quickly, but 
to evolve lai^e quantities of dense black smoke during the whole lime of experiment, and at 
the close, left a large amount of cinder and red ash, together with a considerable 
weight of a very fusible clinker which melted ou the bars and obstructed the draught. 



Fire lighted ...,,. 
Steam up ..... , 

Weight of wood used .... 

Iniu&I temperature of water in boiler 
Temperature of water in tanks . 
Barometer ...... 

EitTcmea of external thermometer 
ExlremcB of internal thermometer . . 

Dewpoiat ...... 

Areaof damper open .... 

Weight of coals consumed 

Weight of athes left .... 

Per cenlage of combuBtible matter in aahes . 
Weight of cinder left .... 

Per centage of combustible matter in cinder 

Weiglic of clinker in cinder , , 

Average weight of aoot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212° by 1 lb. of coal . 

Weight of coais per hour for 1 square foot of grate lurface 

Duration of eiperiment .... 

Specific gravity of coat .... 

Mean weight of cubic foot of coal 
Economic weight or space occupied by 1 ton 
Cohesive power of coal .... 



48' 

112 in. 
632 Ihn. 

10 lbs. 

12 

31 lbs. 

82-2 

8 lbs. 
1-3 lbs. 

80 '4 
3485 lbs. 

6-71 
15- 8 lbs. 

Shn. 

1-231 
4833 lbs. 
46 -37 ft. 



• Ib thu «iperiiii«nt air wa* aJmilted beLind the flre^jrulgi, 
iVtrfe, — Final temperature tm foiutli roorniug, 20& 



10 h. Om. 
10 h. 15 m, 

lOlbi. 

204° 

50° 

29-65 in. 

37"— 60° 

52"— 57° 

50° 

56 in. 
367 lbs. 

13 lbs. 

54-3 

19 lbs. 

80-2 

Slba. 

l-3lbB. 

2750 lU. 



9 h. 30 m. 

9 h. 40 m. 

10 lbs. 



48° 

56 ill. 

378 lbs. 

16 lbs. 
29-5 
6 lbs. 
74-7 

2 lbs. 

1-3 lbs. 

2530 lbs. 
7-63 
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48 APPENDIX TO SECOND REPORT ON THE COALS 



Litharge Expebimbnts. 





NAME OF COAL. 




Sod 
EaparimoiL 


3Td 


Hno. 






Lyon'e Patent Fuel . . ■ - 


156-0 


157-4 


157-5 


m-. 






WellewDod, (No. I.) . 






142-5 


141-9 


143-0 


142*4 






Wellewood, (No. 2.) . 






143-0 


140-2 


141-3 


141-5 






%linton . 






121-4 


122- 


121-6 


121-6 






Neath Abbe? . 






1560 


156-0 


156-1 


156-0 






Blackbrook Ruihy Park 






152-5 


151-0 


152-0 


151-8 






Blackbrook Little Delf 






144-5 


1430 


142-7 


143-4 






Blackley Hunt . 






148-1 


148-9 


146-9 


147-9 






Johnson and Wirthington'e Sir John 


118-5 


118-5 


120-0 


119-0 






Johnaon and Wirthingtoii'aRu«hy Park • 


145-6 


142-3 


145-6 


144-5 






Laffak Ruihy Park . . . • 


133-3 


134-0 


136-0 


134-4 






Ruahy Park Mine . 




146-9 


1440 


144-0 


114-9 






J-iynvi .... 




161 5 


161-0 


161-3 


161-2 






RockVawr 




143-6 


145-3 


144-9 


144-6 










159 


159 


159-9 


159-3 






BalcarrcB Lindaay 




130-8 


130-8 


131 '6 


131-0 






BalcBires Five-feet 




132- 1 


130-5 


127 


129-8 






Balcarrea Haigh Yard . 




142-4 


143-0 


137-1 


140-8 






Conception Bay . 




128-0 


126-5 


130-0 


128-1 






BalcanroiArley . 




147-1 


141 1 


146-9 


1470 






Carr's Hartley . 




153-'I 


154-0 


156-0 


154-5 






North Percy Hartley . 




14T5 


145-0 


144-2 


145-5 






Halting'* Hartley 




142-0 


142-5 


144-0 


142-8 






Hedley-a Hartley 




153-0 


151-5 


151-0 


151-8 






Original Hartley 




132-9 


133-0 


133-5 


133-1 






Dcnvcnlwnter'a Hartley 




145-9 


145-0 


145-6 


145-5 






Gadly Four-feet Seam . 




171-5 


ni-3 


171-0 


ni-2 






Gadly Nine-feet Seam. 




noo 


nio 


171-5 


110-8 






Aberdare Co*. Merthyr 




1100 


171-3 


170-6 


110-6 






Thomas's Merthyr . 




166-0 


164-0 


164-5 


164-8 






Buddie's West Hartley 




147-1 


149-0 


147-0 


141-7 






Bate'a Weat Hartley . 




144-0 


144-7 


145-1 


144-6 






Haswell Steam-boat Wallsend 




144-0 


143-9 


144-1 


144-0 






Daviwn'a Weat Hartley 




149-0 


151-0 


152-0 


150-6 






Gowpen and Sidney Hartley 




143-1 


143-0 


144-0 


143-3 






Nikon's Merthyr 




166-0 


166-2 


166-0 


166-0 






Hill's Plymouth Work 




169-4 


169-6 


172-0 


110-3 






Staveley .... 




141-0 


140-0 


140-3 


140-4 






Andrews' House 




155-0 


155-2 


155-9 


155-3 






Cannel (Wigan) 




149-3 


150-0 


147-0 


1487 




iVbte.— Weight of coal lued iu och nperi 


nedt-Sgra 


na. 




' Inl 
thUqu 


e BboTS table no correction hu ba 
ght of l»<] mliiuHl l>y tbc iroi^ jn r 
u>titr Iwing .mailer l\m, lb. difln. 


n m>. 


e foitb 
ingbeti 


amount of tu 

„mll- to 0-1 
centbethrMi 


pbur contain 
ucceniTe apt 


nl in lbs coa 
tb« total an 


», « in moi 
ouDC fouDd; 
dtatly eoaitt 


■olliM 
■llhiii 



_^ . , ,....d may Iherefote be «fely iifgleoted. 

If, howcrer, it be dnired toaieeilBiii the reducing effect of tie pjHtd conlained in any given coal, it maj bed 
ninltiplring (he pet ceiitoge of tulpliur aa (ound in Table II., b; 0' 77, and deducting Ibe product fram tlw mea 
of lead reduced bj ive grBini oflbe coal. 
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B. to C 
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Dif- 


Space 
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Per 


Weight 








or Water 


Dfnne 


cubic fool 
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ceiitiiBC 




Pound! 


Per 




cubic fool 


or tl.e 
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ofteiiiiuc 


etapu. 


of 
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eTBp"- 
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of t)ie 
Coal a) 


Coalaa 
calcu- 


to the 
Iheore- 
lical 

•reisliti. 


retical 


ill cubic 
fael 


ceiiliKe 
artarire 
Cwli). 


ifiLuetitifi 
for ilie 
Com- 

butlible 

in the 


i>i I be 
Cad. 
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Analyses of Coals, by H. How and T. T. Philipps. 



Experimental Numbers found in Analyses. 

Lyon's Patent Fuel. 
Tliis coal contained 1 '91 per cent water : dried at 212^ Fah. 

Coal. 

3*445 grs, gave ]0*895 carbonic acid and 1 '515 water. 

4-197 ,, 13-322 ,, 1-605 ,, 

8-685 ,, 0-045 ash. 
10-505 ,, 0-490 ,, 

13-040 , , 2*225 chloride of platinum and anunonium. 
1 3 - 380 , , 1-350 sulphate of baryta. 



Wellewood. 
This coal contained 2' 77 per cent, ^-ater : dried at 212® Fah. 



Coal. 



3' 140 grs; gave 9*358 carbonic acid. 



3-255 
6- 145 
9*060 
12-490 
8*255 



9 

J 
J 
9 
9 



9 9 



9-720 

0-180 ash. 

0-260 ,, 

3*060 platinum salt. 

• 990 sulphate of baryta. . 



and 1-855 water. 



Ash reddish grey. 



'!< 



Eglixton. 
rhis c >al C3ntained 10-02 per cent, water : dried at 212® Fah. 

CoaL 

3*550 grs. gave 10-43 carbonic acid and 2*05 water. 
3*373 ,, 9-90 . ,, 2-00 

8-330 
6*'/60 
12-405 
9.040 



Ash white. 



9 9 



0-21 ash. 

0*16. ,, 

3*00 platinum salL 

1-01 sulphate of baryta. 



9 9 



Neath Abbey. 
lliis coal contained 1 02 per cent, water : dried at 212® Fah. 

Coal. 

3 -215- grs; gave 10-51 carbonic aoid and 1*455 water. 
3-290 ,, 10-73 ,, 1-505 

8*685 
8-605 
9-785 
11-960 

Ash redish yellow. 



9 9 



0-31 ash. 

0-305 ,, 

1*680 platinum salt. 

1 * 460 sulphate of baryta. 



9 9 



Blackbkook Rushy Park. 
'I'his coal contained 5.90 per cent, water : dried at 212® Fah. 

Coal. 

3-320 grs. gave 9-880 carbonic acid and 1 -775 water. 

3*305 ,, ,, 1*800 

7-100 

6*690 
11*750 
10*380 



Ash grey. 



9 9 



0*185 ash. 

0-185 ,, 

2 - 530 platinum salt. 

1-280 sulphate of baryta. 



9 9 



Blackbrook Little Delf. 
This coal contained 5-58 per cent, water: dried at 212® Fah. 



CoaL 



3-195 grs. gave 9-71 carbonic acid and 1-60 water. 



3-230 




9-775 ,, 1 


6-015 




0-270 ash. 


6-773 




0-280 ,, 


9-315 




2 • 200 platinum salt. 


10-360 




0-890 sulphate of baryta. 


Ash reddish white. 







1-61 



9 9 
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Blackley Hurst. 
This coal contained 3*66 per cent, ^vatc^ : dried at 212^ Fah. 

Coal. 

3-120 grs. gave 9*39 carbonic acid and 1'60 water. 

2-975 ,, 8-94 ,, 1-45 ,, 

6-410 ,, 0-265 ash. 

5-790 ,, 0-230 ,, 
1 1.645 , , 3*125 platinum salt. 
1 1 -680 , , 1 -300 sulphate of baryta. 

Ash reddish grey. 

Johnson and Wirthinoton's Sir John. 
This coal contained 4*62 per cent, water : dried at 212** Fah. 

311 grs. gave 8*295 carbonic acid and 1*395 water. 

3-04 , , 8*135 

5*375 

6*760 
14*335 
11*575 



9 9 



0*610 ash. 

0*775 , , 

2*465 platinum salt. 

1*490 sulphate of baryta. 



Ash grey. 

Johnson and Wirthinoton's Rushy Park. 
This coal contained 7*15 per cent, water : dried at 212° Fah. 

Coal. 

3*330 grs. gave 9*710 carbonic acid and 1*545 water. 

3*210 ,, 9*355 ,, 1*490 ,, 

7*820 ,, 0*170 ash. 

7-185 ,, 0*160 ,, 
16*810 , , 3*240 platinum salt. 
1 1 -650 , , . 2*360 sulphate of baryta. 

Ash reddish grey. 

Laffak Rushy Park. 

This coal contained 6*24 per cent, water : dried at 212** Fah. 

Coal. 

3*55 grs. gave 10*47 carbonic acid and 1*83 water. 
3*41 ,, 10*54 ,, 1*76 



7*46 
10*71 
14*26 
12*71 



» 9 



0*21 ash. 

0*31 , , 

2*90 platinum salt. 

1*30 sulphate of baryta. 



9 9 



Ash pink. 

Rushy Park Mine. 
This coal contained 11*66 per cent, water: dried at 212® Fah. 

Coal. 

3*610 grs. gave 10*280 carbonic acid and 1*715 water. 

3*700 ,, 10*565 ,, 1*73 ,, 

7*395 ,, 0*415 ash. 

9*270 , , 0*535 , , 

13*460 , , 2*670 platinum salt. 

1 2*885 , , 1*055 sulphate of baryta. 

Ash reddish grey. 

Llynvi. 
This coal contained 1*13 per cent, water: dried at 212^ Fah. 

CiMll. 

3*315 grs. gave 10*565 carbonic acid and 1*43 water. 
2*9c0 , , 9*460 , , 1*42 



8-190 


0-250 ash. 


6-230 


0-190 , , 


11-815 , 


, 1-630 platinum salt. 


10-700 


, 1 -075 sulphate of barjta. 



9 9 



Rock Vawr. 
This coal contained 2*33 per cent, water : dried at 212^ Fah. 

Coal. 



Ash pink. 



3*27 grs. gave 9*37 carbonic acid and 1*265 water. 

3*07 ,, 8*76 ,, 1*245 ,, 

8*61 

8*12 
11*97 
10*56 



0*655 ash. 
•610 , , 

1*100 platinum salt. 
0*t'60 sulphate of baryta. 
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Newcastle Hartley. 
This coal contained 1*38 per cent, water. : dried at 212° Fah. 

Coal. 

3*32 grs. gave 9*98 carbonic acid and 1*67 water. 

3-54 ,, 10*60 ,, 1-73 „ 

7*415 , , -52 ash 

5*900 ,, 0*43 , 

12-870 , , 2-64 platinum salt. 

1 1190 , , 1-43 sulphate of baryta. 
Ash grey. 

Balcarres Lindsay. 

This coal contained 6*47 per cent, of water : dried at 212® Pah. 

Coal. 

3*43 grs. gave 10*57 carbonic acid and 1^775 water.' 
3-295 ,, 10-12 ,, 1-166 



9-540 

9000 

13-170 

12-450 



» > 



0-19 ash. 

0*18 ,, 

2*95 platinum salt. 

1 *47 sulphate of baryta. 



> 9 



Balcarres Five Feet Mine. 
This coal contained 7* 12 per cent, water : dried at 212^ Fah. 

Coal. 

3*46 grs. gave 9*39 carbonic acid and '1-60 water. 

3 445 ,, 9-40 ,, 1-53 ,, 

7-975 ,, 0-75 ash. 

609 ,, 0-55 , , 

14-84 , , 1-83 platinum salt. 

12-10 , , 2-0 sulphate of baryta. 
Ash grey. 

Balcarres Haigh Tard Mine. 
This coal contained 2*69 per cent, water : dried at 212^ Fah« 

Coal. 



3 * 57 grs. gave 10 - 74 carbonic acid and 1 ^ 785 water. 



> > 



9 
9 



10-98 
0*48 ash. 
0-53 , , 

2-53 platinum salt 
1 * 46 sulphate of baiyta. 



1-765 



9 9 



3-63 
12-25 
13-62 
12-61 
12-90 

Ash had a reddish colour. 

Conception Bay, Chili. 

This coal contained 13-52 per cent, water : dried at 212o Fah. 

Cool. 

3 '645 grs. gave 9*40 carbonic acid and 1-865 WBter. 



3-480 

4-960 

6140 

17-060 

10- 625 

13-330 



9 9 



9-03 

0-375 ash. 

0-460 ,, 

2 • 590 platinum salt. 

1 ■ 720 sulphate of baryta. 

1-990 



1-825 



» > 



9 9 



Ash grey. 

Balcarres Arley. 

This coal contained 1 '86 per cent, water : dried at 212^ Fah. 

Coal. 

3*455 grs. gave 10*550 carbonic acid and 1 '595 water. 

3-290 ,, 10-110 ,, 1-585 ,, 

11-370 ,, 0-370 ash. 

13-540 ,, 0-460,, 

12-300 , , 1-920 platinum salt. 

1 4 • 080 , , 1-140 sulphate of baryta. 

This coal swells on igniting, and leaves a brown ash. 

Carr's Hartley. 
This coal contained 5 '60 per cent water : dried at 212*» Fah. 

Coal. 

3-455 grs. gave 10-165 carbonic acid and 1»6I0 water, 

4.125 ,, 12-015 ,, 1-875 ,, 

13-040 ,, 0-680 ash. 

10-550 ,, 0-550 ,, 

12-350 , , 2-310 platinum salt. 

13-590 , , 0-915 sulphate of baryta. 

This coal gv^ much smoke on heating, and left a white ash. 
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North Perct Hartlet. 
This coal contained 8*41 per cent, water : dried at 212° Fah. 

CmU.. 

3*250 grs. gave 9-51 carbonic acid and 1*525 water. 
3-468 .. 10-208 .. 1-545 



18-200 
12-890 
15-000 
12-190 



9 i 



O'SSOash. 

0-420 , , 

2 * 370 platinum salt. 

0*750 sulphate of baryta. 



J 9 



Burns with much smoke. Ash, pink. 



Hasting's Hartley. 
This coal contained 7*88 per cent, water : dried at 212® Fah. 

CoftL 

3*523 grs. gave 10*605 carbonic acid and 1 685 water. 
3*505 ,, 10*590 ,, 1-750 



9*790 
10*710 
14*850 
14-200 



> 9 



0*270 ash. 

0-335 , , 

3*820 platinum salt. 

1*470 sulphate of baryta. 



9 9 



Bums with much smoke, but without intumescence. Ash, pink. 



Hedley's Hartley. 
This coal contained 1 *46 per cent, water : dried at 212** Fah. 

Coal. 

3' 143 grs. gave 9*250 carbonic acid and 1*435 water, 
^•^1^ 1*59 ,, 



9-515 




0-865 ash. 


10-750 




0-985 ,, 


13-240 




2 - 460 platinum salt. 


12-610 




1 -810 sulphate of baryta. 



Swells*on ignition^ gives much smoke ; ash of a grey colour. 



Original Hartley. 
This coaljcontained 8*11 per cent, vrater : dried at 212' Fah. 

Coal. 

3*085 grs. gave 9-22 carbonic acid and 1-52 water. 
3-114 ,. 9-265 .. 1-585 



Ash pink. 



10-700 
10-587 
16-320 
14-245 



f 9 



0*335 ash. 

0*320 ,, 

I * 770 platinum salt. 

1 * 565 sulphate of baryta. 



Derwentwater's Hartley. 



9 9 



0*560 ash. 

0-470 , , 

2*280 platinum salt 

I • 650 sulphate of baryta. 



$ » 



ThisWl contained 12*52 per cent, water : dried at 212*^ Fah. 

CoaU 

3*820 grs. gave 10*937 carbonic acid and 1*610. water. 

3*415 ,, 9-760 ,, 1*420 

14-930 
12*630 

7*740 
15*645 

Ash pinkish brown. 



Gadly Four-Feet Seam. 

ff 

This coal contained 1-24 per cent, water : dried at 212° Fah. 

Coal, 

5-205 grs. gave 16-82 carbonic acid and 2-042 wateri 



3-610 
10-400 
10-280 
15-575 
16-520 
13-305 

Ash greyish brown.- 



f > 



11*78 

0*51 ash. 

0*50 ,, 

2*20 platinum salt. 

1 * 46- sulphate of baryta. 

1*14 



1*665 



I > 



9 9 
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Gadly Nine-Feet Seam. 
This coal contained 1 '44 per cent, water : dried at 212^ Fah. 

Coal. 

3-720 grs. gave 1 1 '705 carbonic acid and 1 '360 water. 

4197 ,, 13-322 ,, 1-660 ,, 

12-390 ,, 0-680 ash. 

11-425 ,, 0-595 ,, 

1 6 - 630 , , 2-890 platinum salt. 

1 4 • 380 , , 1-020 sulphate of baryta. 

Ash greyish pink. 

Abkrdare Company's Merthyr. 
This coal contained 1-40 per cent, water: dried at 212^ Fah. 

Coal. 

3 -813 grs. gave 12*38 carbonic acid and 1*43 water. 
3-870 ,, 12-49 ,, 1-51 ,, 



9-030 , 
11-140 
13-200 , 
13-169 



Ash white. 



0-295 ash. 

0-365 ,, 

3-510 platinum salt. 

0-935 sulphate of baiyta. 



Thomas's Merthyr. 
This coal contained 1 '42 yei' cent, wiater : dried at 212^ Fah. 

Coal. 

3- 152 grs. gave 10-44 carbonic acid and 1 -205 water. 
3-043 ,, 10-03 ,, 1-215 ,, 



, 0' 15 ash. 

, 0-21 ,, 

, 1-96 platinum salt. 

, 0*76 sulphate of baryta. 



8-560 
12-930 
12-260 
11-840 

Ash pinkish white. 

Buddlk's West Hartley. 

This coal contained 7-24 jer cent, water : dried at 212° Fah. 

Coa]« 

3-495 grs. gave 10-35 carbonic acid and 1-57 water, 
3-570 ,, 10-57 ,, 1-635,, 

, 0-33 ash. 



8 570 
7-920 
13-230 
14-495 



, 0-305 , , 



3-080 platinum salt. 

1 • 180 sulphate of baryta. 



Bate's West Hartley. 
This coal contained 9-28 per cent, water ; dried at 212^ Fah. 

Coal. 

3-565 grs. gave 10-57 carbonic acid and 1-685 water. 

3-790 ,, 1117 ,, 1-775 ,, . 

14-320 ,, 0-603 ash. 

11 -1-20 ,, 0-478,, 

1 5 - 000 , , 3-635 platinum salt. 

1 1 - 670 , , 1-650 sulphate of baryta. 

Haswell Coal Company's Steamboat Wallsend. 
This coal contained 1-14 per cent, water : dried at 2 12° Fah. 

Coal. 

3-820 grs. gave 11 -76 carbonic acid and 1-86 water. 

3-545 ,, 10-85 ,, 1-66 ,, 

10-235 ,, 0-61 ash. 

10-720 ,, 0-635,. 

1 5 - 035 , , 2 • 555 platinum salt. 

1 3 • 920 , , 1 • 350 sulphate of baryta. 

Davison's West Hartley. 
This coal contained 6* 19 per cent water : dried at 212° Fah. 

Coal. 

3*570 grs. gave 10-90 carbonic acid and 1-70 water. 
3-895 ,, ., 1-87 



10-710 
12-510 , 
14-350 , 
13-455 



0-64 ash. 

0-715 ,, 

3-950 platinum salt. 

1 -490 sulphate of boryto. 



Swells when heated, gives much smoke, and leaves a greyish red ash 
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CowPEX AND Sidney Hartley 
This coal contained 10* 17 per cent, water : dried at 212** Fah. 

Goal. 

3 '471 gi^s. gave 10*435 carbonic acid and 1 '57 water. 

3-443 ,, 10-405 ,, 1-60 

11-160 

7-590 
11-790 
10-730 



0-270 ash. 

0-170 ,, 

3- 180 platinum salt. 

• 590 sulphate of baryta. 



J 9 



Burns without swelling ; ash browTi. 

Nixon's Merthyr. 
This coal contained 1 -22 per cent, water : dried at 212® Fah. 



Coal. 



3-512 grs. gave 11-65 carbonic acid and 1 '29 water. 
2-800 ,. 9-25 ,, 1-05 



J i 



13-705 


0- 175 ash. 


15-725 ,, 


0-195,, 


13-570 ,, 


1 * 360 platinum salt. 


14-090 ,, 


, 1*260 sulj^atc of baryta. 



J * 



Hill's Plymouth Work. 
This coal contained 1-26 per cent, water: dried at 212^ Fah. 

Co«K 

3-750 grs. gave 12-19 carbonic acid and 1-38 water. 

3-552 ,, 11-505 ,, 1-255 ,, 

13-160 
13-110 
12-370 
10-250 



0-470 ash.. 

0-475,, 

0-910 platinum salt. 

0*680 sulphate of baryta. 



Afch pint. 

Staveley. 
This coal contained 8-54 per cent, water : dried at 212^ Fah. 

Coal. 

3*530 grs. gave 10-300 carbonic acid and 1-54 water. 

5-415 ,, 10*035 ,, 1-49 

9-480 

10-430 

11-700 

11-685 

Ash fawn colour. 



> > 



0-230 ash. 

0-250 ,, 

2-300 platinum salt. 

- 650 sulphate of baryta. 



9 » 



AND.'iEw's House, Tanfibld. 

This coal contained 6*58 per cent, water : dried at 212^ Fah. 

Co*]. 

3-467 grs. gave 10-902 carbonic acid and 1 -68 water. 



3-160 
18-100 
13-670 
14-150 
14-290 



Ash reddish. 



9-897 ,, 1-49 

0*380 ash. 

0*300 ,, 

2-850 platinum salt. 

1-420 sulphate of baryta. 



I 9 



Cannel Coal, Walthen House, near Wigan. 
This coal contained 1-01 per cent water : dried at 212® Fah* 

CooL 

3-925 grs. gave 1 1-585 carbonic acid and 2-115 water. 



3*570 
15-850 

9*110 
10-750 



I 9 



12-205 
0-755 ash. 
0-450 , , 

2*020 platinum salt 
1 - 240 sulphate of baryta. 



1-990 



9 9 



11-140 
Ash sandy colour. 

Coal from Sydney, New South Wales. 

This coal contained 3*25 per cent, water : dried at 212® Fah. 

CoaL 

3-75 grs. gave 11 -31 carbonic acid« 
3*32 ,, 10 05 ,, and 1-59 water. 

9-13 ,, 0*19 ash. 

10*00 ,, 0-20 ,, 

8-88 ,, 1*75 platinum salt. 



Ath wliite. 



9-88 



9 I" 



- 534 sulphate of baryta. 
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APPENDIX TO SECOND REPORT 



THE COALS 



Coal from Port Fahine, Straits of M'aokllan. 
This coal contained 14*63 per cent, water: dried at 212* Fah. 

Coal. 

4*13 grs. gave 9*7.5 carbonic acid, and 2*00 water. 
2-88 ., 6-76 ., 1-37 



5-45 

7-58 

13-97 

9 73 



9 9 



34 ash. 
0-47 ,, 

1 * 12 platinum salt. 
0-82 sulphate of baryta. 



9-9 



Ash yellow. 

Coal from Chirique. 
This coal contained 9*11 per cent water : dried at 212® Fah. 

Coal. 

4' 18 gn. gave 6*03 carbonic acid, and 1 *58 water* 

4-34 •• 6-15 

9-45 

7-65 
11-44 
10 66 

Ash reddish yellow. 



9 9 



B 47 ash. 

2-84,, 

1 * 06 platinum salt 

4*78 sulphate of baryta. 



Coal from Laredo Bay, sooth of Euzabeth Island, near the Second Narrows, 

Straits of Magellan. 

This coal contained 16*03 per cent, water : dried at 212<* Fah. 

CoaJ. 

3*78 grs. gave 8-16 carbonic acid, and 1 -98 water. 



3-65 


7-83 ,, 1 


1114 


, 1-83 ash. 


6-29 , , 


106,, 


11-80 ,, 


, 1 *34 platinum salt. 


10*84 


, 1*17 sulpliate of baryta. 



1-72 



9 9 



Coal from Sandy Bay, Patagonia. 

Specimen 1. 
This coal contained 22-68 per cent, water : dried at 212^ Fah. 

Coal*. 

4-33 grs. gave 9*875 carbonic add, and 1-980 water^ 



4*29 
10-80 
12 94 
20-94 
13-46 



9 9 



1-950 



> ^ 



9-80 

1*46 ash. 

1-72 ,, 

2*12 platinum salt. 

1 - 39 sulphate of baryta. 

Specimen 2. 
This coal contained 22-26 per cent, water: dried at 212? Fah. 

Ck>ai. 

4-39 grs. gave 9 -58 carbonic acid, and 2-235 wAter. 
3*97 ,, 8-70 ,, 2 045 



9 9 



10-55 


, 1 * 65 ash. 


11-30 


1-77 ,, 


1907 


, I * 96 platinum salt. 


13 54 


, 1 *255 sulphate of baryta. 



Talcahnano Bay, near Conception, Chili, 
This coal contained 12-43 per cent, water: dried at 212* Fah. 

Coal. 

4-265 grs. yielded 11 -09 carbonic acid, and 2 •565 water 



3-415 


• 


8-83 


9-115 




0-635 ash. 


10-380 




0-715 , , 


15-750 




2-720 platinum salt 


13-190 




1 -050 sulphate of baryta. 



1-900 



> > 



Ash grey. 

Vancouver's Island. 
This coal contained 7-21 pertsent. water: dried at 212® Fah. 

Coal. 



Ash grey. 



11-030 



9 9 



3-585 grs. yielded 8*775 carbonic acid, and 1 -68 water. 

4-010 ,, 9-870 ,, 1-97 

14-745 ,, 2-355 ash. 

12*295 ,, 1-930 ,, 

18-330 ,, 3-000 platinum salt 



9 9 



2*026 sulphate of baryta: 



SUITED TO THE STEAM NAVY. 

Coax prom Colcurra Bat, near Conception, Chili. 
This coal contained 5*89 per cent, water : dried at 212° Fah. 
Cod. 

J gn. yielded 9*75 carbonic acid, and 1 '70 water. 



3-24 , 


9-2S 


12-84 


0-72 ash. 


9-20 


0-53 ,, 


15-78 


2- 74 platinum salt. 


11-23 


, 0-98 sulphateof baryta 


Ash ofarcdduh colour. 
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Table showing the per centage composition of the Coals analysed, calculated from the 

iimiib«rs before given. 



Nunc (II I.^ulit<r. 


Cubon. 


Hydrogen. 


Aih. 


Sulphur. 


NHrog^. 


Lyon's Patent Fuel . . . 


I. 

s6-n 


86-56 


I. 11. 

4--88 4-25 


4-66 


4-66 


1-29 


1-06 


Wellewood 


81-44 


81-27 


6-33 6-24 


2-92 


2-86 


1-57 


1-53 


Eglinlon 


8012 


80-04 


6-41 6-58 


2-52 


2-36 


1-38 


1-55 


Neath Abbey 


89-15 


88-91 


5-02 5-08 


3-56 


3 54 


1-60 


1-07 


Blackbrtwk Rushy Park . 


81-16 




5-83 605 


2-60 


2-76 


1-62 


1-35 


Biaekbrook Lillle Delf . . 


82-88 


82-53 


5-56 5-53 


4-48 


4-14 


1-06 


1-48 


Blackley Hurst . . . . 


82-08 


81-95 


5-69 5-41 


4-13 


3-97 


1-43 


1-68 


Johnsun tinil Wirthington's 
Sir John 


12-74 


72-98 


4-98 .. 


11-34 


11-46 


1-54 


1-07 


Johnson and Wirthington's 
Bushy Park .... 


79-52 


79-48 


5-15 5-15 


2-17 


2-22 


2-71 


1-21 


Laffak Rushy Park . . . 


80-43 


80-51 


5-72 S-73 


2-81 


2-83 


1-39 


1*27 


Ru.hv Park Mine . . . 


77-66 


77-87 


5-27 5-19 


5-77 


5 61 


l-Ol 


1-32 


Llynvi ....... 


86-91 


87-45 


4-79 5-34 


3-05 


304 


1-30 


0-86 


Rock Vnwr 


7S-14 


77-82 


4-29 4-50 


7-60 


7-5L 


0-96 


0-57 


Newcastle Hartley. . . . 


81 98 


81-65 


5-58 5-43 


7-01 


7-28 


1-69 


1-28 


Balcarrea Lindsay .... 


84-04 


83-76 


5-74 5-59 


1-99 


2-00 


1-51 


1-40 


Balcarres Five-Feet . . ' 


74-01 


74-41 


5-13 4-93 


9-40 


9-03 


1-10 


0-77 


Balcarres Haigh Yard . . 


83-04 


82-49 


5-55 5-40 


3-91 


3-89 


1-48 


1-25 


Conception Bav .... 


70-33 


70-77 


5-68 5-84 


7-56 


7-49 


1-90 


0-95 


Balcarrea Artey .... 


83-28 


83-80 


5-13 5-35 


3-25 


3-39 


1-11 


0-98 


Carr'B Hartley 


80-23 


79-43 


5-18 504 


5-21 


5-31 


0-82 


1-17 


North Percy Hnrtlej . . . 


79- to 


80-27 


5-21 4 95 


3-18 


3-26 


0-78 


0-98 


Haaling'a Hartley. . . . 


82 09 


82-40 


5-31 5-54 


2-75 


3-12 


1-35 


1-61 


Hedley-8 Hartley .... 


80-26 




5-07 5-49 


9-09 


9-16 


1-78 


1-16 


Original Hartley .... 


81-23 


ei"i4 


5-47 5-65 


3-13 


3-02 


1-44 


0-72 


Derwentwater'a Hartley . . 


78-08 


77-94 


4-62 4-68 


3-75 


3-72 


1-37 


1-84 


Gadiv Four-Feet Seam . . 


88-13 


88-99 


4-36 5-12 


4-90 


4- 86 


1-12 


0-88 


Godly Nine-Feet Seam . . 


85-81 


86-56 


4-39 4-24 


5-48 


5-20 


0-87 


1-09 


Abcrdarc Company's Mer-i 

tbyr f 

ThoniBs's Merthyr .... 


88-54 


88-02 


4-16 4-33 


3-26 


3-27 


0-91 


1-66 


90-33 


09-91 


424 4-43 


1-75 


1-62 


0-85 


1-00 


BuddU'a West Hartley . . 


80 76 


80-74 


4 99 5-08 


3-85 


3-85 


1-04 


1-46 


Bate's Weil Hartley . . . 


80-86 


80-37 


5-27 S-25 


4-21 


4-29 


1-65 


i'5a 


Haswell Coal Company's) 
Sleam-boat, WfllUend . .[ 


83-96 


83-57 


5-41 5-20 


5-95 


5-92 


1-21 


1-06 


Davison's West Hartley . . 


83-26 




5-28 5-S3 


5-97 


5-71 


1-38 


1-72 


Cowpen and Sidney Hartley . 


81-99 


82-41 


5-04 5-16 


2-42 


2-24 


0-71 


1-69 


Niwn's Merthyc .... 
Hill's Plymouth Work . . 


90-46 


90-09 


4 08 4- 16 


1-27 


1-24 


1-20 


0-63 


88-65 


88-33 


4 08 3-93 


3-57 


3-62 


0-84 


0-46 


Slaveley 


79-57 


80-14 


4-84 4-84 


2-42 


2-39 


0-72 


1-23 


Andrew's House (TanGeld). 


85-75 


65-41 


5-38 5-25 


2-09 


2-19 


1-33 


1-26 


Cannel (Wigan) .... 


80-49 


17-98 


5-98 fi-19 


4-76 


4-93 


1-43 


1-18 


Sydney, N- S. W 


82-24 


82-54 


.. 5-32 


2-08 


2-00 


0-70 


1 23 


Port Famine 


64-37 


64-00 


5 38 5-28 


6 23 


6-20 


i-03 


0-50 


Chtriqne . 


38-64 


39-33 


3-83 4-19 


36-71 


37-12 


6-14 


0-58 


Laredo Bay 


58-86 


58-49 


5-81 5-23 


16-42 


16-85 


1-14 


0-71 


Sandy Bay (Palngoniu), 1 
No, I ) 


62- 19 


62-30 


5-08 6-03 


13-29 


13-51 


lis 


0-6S 


Sandy Bay (Pategonia),! 
No H. . . .| 


59-51 


59-76 


5-65 5-72 


15-63 


15-66 


0-96 


0-64 


Talcahnano Bay . . . . 


70-91 


70-51 


6-68 6-20 


6-88 


6-96 


0-94 


1-08 


Vancouver's Island . . . 


60.75 


67-12 


5-20 5-45 


15-97 


15-69 


2-20 


1-02 


Colcurra Bay (ChUi) . . . 


78-43 


78-18 


5-59 5-41 


5-60 


S-76 


1-06 


1-09 
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THIRD REPORT. 



I 



TO THE RIGHT HONOURABLE LORD SEYMOUR. 

Museum of Practical Geology., 
My Lord, 2nd April, 1851. 

We have now the honour to present our Third and last Report on the 
value of different varieties of British Coals for the purposes of the Naval Service. 
The methods employed in testinij the evaporative vajue of the coals, and of identi- 
fying their character by chemical analysis, have already been fully described in tlie 
two previous Reports. In tlie present e:iamiuation ihe same endeavours have been 
used to give rather a practical than a scientific character to the experinieuts. The 
coals have in all cases been burned with varying draughts of air, in three succes- 
sive experiments, for the purpose of eliciting the conditions most favourable to 
their combustion ; and the mean of the three experiments is supposed to represent 
their ecouomic value. 

The previous Reports included the principal Welsh and Newcastle coals, and 
introduced the consideration of the varieties raised io Lancashire. In the present 
Report ive continue the examination of such specimens of Welsh and Newcastle 
coals as appeared to he desirable to complete the information on the characters of 
the coals of these districts, and the examination of the coals of Lancashire is much 
extended. The coals of the Derbyshire district, so far as they have been sent to 
us, have also been sulijected to experiment. The coals of Scotland have not been 
furnished in the number desirable to determine the relative values of the different 
coal-fields of that country. In accordance with our uistructions, we have only 
examined those which were actually sent for tlie purpose of examination, and have 
not felt authorised to make purchases to complete the series. 

A number of coals from foreign countries and from the Colonies, which have 
been from time to time transmitted by the Admiralty, have been ;malysed and 
generally examined. The quantities of these were insufficient for experiments 
under the boiler. 

The requirements of the Naval service in respect to fuel are so various, that it 
has been considered expedient to examine the coals by districts, in order that the 
superior merits of the coiils of each district might be properly elicited. It is rare 
to find one coal in which is combined all the qualities essential for the requirements 
of a sliip of war, viz. a quick production of steam — large evaporative powers — a 
smokeless combustion— a capacity for stowage in small bulk— the power of 
resisting attrition — a freedom from the qualities which tend to spontaneous com- 
bustion, in addition to other properties of less importance. The combination, so 
far as it extends, and the peculiar merits of each coal, are registered in the indi- 
vidual examinations, but cannot be reduced into a tabular form. 

The Appendix to this Report gives a description in detail of the experiments 
made subsequent to that which we had the honour to lay before your Lordship's 
predecessor. It would, however, appear expedient in this the last Report to sum 
up in a tabular form the general results of the inquiry. 

In Table I. the economic values of thirty-seven VVelsh coals are described. The 
variety of the coals of this field led to the expectation that their examination might 
yield results by which a combination of the desired conditions might be obtained. 
It is well known that the composition of the Welsh coals varies from that kind 
commonly termed bituminous to the anthnicite. In general projierties, also, this 
field produces coals of the character known as free-burning, in addition to those 
anthracites wliich require peculiar adajitations before being burned economically 
in ordinary furnaces. 




THIRD REPORT ON THE COALS 



Tablr I. — Showing the Economic Value* of the Wekh Coab. 



NiUDn of Conla 
implojed in ttie EiperimeaU. 



Weight of 
. cubic foot 
of the Coa] 



or of the 
economical 

to the 
theoretical 



Result* of 
experimenta 
on cohesire 

Coal> 

»geof 



Eraponting 

Coal, after 

deducting 



Hen. 



Abentnui Metthyr. 
El)b» Tale . . . 

Tboroai'a Merthjt . 
Ihittr/a .... 

NixoD'i Merthyi 



Bediru 

HiUUPIruioulhWoik. . 
Abcrdan Camp;.'! Iterthjr 
Okdly Kine-reet ScwD . . 

ReialTen 

Hynjdil Nevrydd . . 

Abercam 

Anthracite, Jonea and Co. 
Wafd< Flerj Vein . . . 
Neith Abbey .... 
Graigola. . • . ■ . 
Gadly Fout-feet Scam . . 
Hochen Rock Vein 
Biich Grore, OiaiRola . . 

Ltynvi 

Cadoxton ..... 
OldcaiUe Fieiy Vein . . 
Vitiaa aod Sou*' . . . 
Llaiigennecb .... 
Three-quoilei Rock Vein . 

Pentrepoth 

Cwm Frood RdcIc Veiu . 
Cwm Nonty Qroa . . . 
Brymbo Hain .... 
Vivian oiid Son^ Ruck Vawi 
Colediill .... 
Bryiobo Tno-yaid . 
Kock Tawr .... 
Porth-mavr. . . , 
Pmtyiiool . . . , 
PealnfeliD .... 



to- 14 
9'BG 

9-75 



7-53 
7-47 
e-36 



SO-91 
84-85 
80-35 



BI-85 
83-60 
81-73 
78-299 
7e'959 
81-10 
Sflfl 
80*483 
80-04 

80 -a 1 

8fl-7a2 



59-18 
42-63 

63 -MS 
65 -S8 
65-78 
51-75 
40 -.19 



50-56 
47-96 
57-946 

69-18 
43-76 
48-36 
40-17 



1-648 



42-6 



•80 




-Sfl 


45- 


.2fi 


57- 


■m 


56- 


■-.12 


64- 


■•M 


51- 




54- 


-74 


64- 


■4:1 


74' 


■87 


78- 


-IH 


35- 


-7R 


53- 


-s;i 


54- 


■45 


68- 


-(Ml 


46- 


•-;■/ 


50- 


as 


49- 


•4T 


68- 


56 


53- 


H-^ 




(Ki 




99 


57- 


7fi 


54- 


;h 


53- 




53- 




46- 


52 


73- 


00 


55- 


80 


70- 


'26 


62- 


76 


79- 


7'i 


65- 


02 
316 
85 


83- 
57- 
52- 



8-93 

9-38 
B-83 



525-67 
544-19 

538-48 



479-68 
533-88 
559-02 
536-26 
443-96 
565-02 
60S-78 
556-33 
581-20 
479-36 
443-96 
470-23 
429*82 
521-15 
45S-18 
427-36 
523-75 
498-46 
518-33 



486-95 
476-M 
531-4 
489-5 



507-50 
399-50 
3«-l« 
464-30 
431-15 
373-23 
486-B( 
381-50 



347-44 
250-40 
347 -H 



Each of these coals h&s been analysed, with a view to the identification of 
specimens of average quality. Although the analyses show generally that the 
quantities of carbon and hydrogen regulate materially the economic values of the 
coals, still there are marked exceptions to this rule, showing that the inquiry 
would have been far from sufficient had we not elicited the economic values of the 
coals by actual trial under the boilers. 




Hiir. Plymouth Work. 
Abetdar* Co.'i Merthyr 
Gadly Nirie-rccl Seam . 
R»aU«i 



Ward'. Titrj Vein . . . 

Nealh Ablej . . . . 

Grsigolit 

Gadli Four-r«l Stam . . 
MacheTi Rock Tein . . . 
Bitch Groie, G»!goIa . . 

Lly-'i 

Catloxton 

OldciuHle Fiery Vein . . 
" »■ MertbjT . 



eimech 



Tbree-qn&rter Rock Vein 
Penriepoth .... 

Cwm Fruod Rock Vein , 
Cwra Naiity Gios . . 
Brjmibu Main . . 
ViTun 4 Sons' Botk Vawi 
Colahill .... 
Brjoibo Two-yard . 
Bock Vaar .... 
Ponhmain. . . . 



90-37 


4-12 




88-66 


4-6.1 


1-43 


8u-ei 


6-01 


1-44 


88-49 


*-00 


0-4S 


88-28 


4-24 


1-66 


Hd-m 


4-".l 


1-09 


70-33 


4 ■75 


]'38 


84 -Tl 


5-76 


1-56 


81 -2S 


6-31 


•77 


91-44 


3-46 


0-31 


87-87 


3-93 


2-02 


B9-M 


5-05 


1-07 


84-87 


3-84 


i)-41 


a8-5fl 


4-79 


0-88 


71 '08 


4-88 


■95 


94 25 


4'15 


■73 


87-18 


5-06 


0-86 


87-71 




t'U5 


87-68 




1-31 


82-75 


5-31 


1-04 


85-46 


4-ao 


1-07 


75-15 




1-07 


88-T3 


4 'SO 




82-25 


5-84 


t-U 


78-36 


5-59 




77-87 


5-09 










73-8* 




1-47 


78-13 


5-53 


■54 


77-98 


4-39 


0-57 


74-70 


4-79 


1-38 


80-70 


5-Sfl 


1-35 


85-.'S2 


S-72 


Tmcc. 



The excellent varieties of coal in the Newcastle coal-field, and tlie facility 
offered by that district Ibr tlieir shipment and ready tr.insport, rendered it 
importiint that tliese coals should be examined in detail. Accordingly the fact of 
the progress of the inquiry was made known in that district by a personal visit, 
and the coal-owners were retjuested to furnish tlieir varieties of coal for examina- 
tion. Specimens were sent in consequence of this request, and the following 
Table Crable III.) exhibits the economic values of nineteen of the principal 
varieties : — 



imher of 

lbB.DfWl>Ul 

iporatcd 



Weight of 
I cubic foot 

lated from 



higtOD 

■evs House Tanfield 
IcD Close .... 
retl WaUsend . . 
EBMlc Hartley , . 
ej". Hartley . . . 
i' West HarUey . . 
. Hwtley Main . . 
He's West Hartley . 
ingt' Hartley . . . 
s Hartley . . . . 
aon'i We« Hartley . 
b Percy Hartley . . 
rell Coal Co.'s Stcam- 
M Wallseud. 
■entwikter Hartley 

mhill 

haI Hartley . . , 
ten A Sidney's Hartley 



6 THIRD REPORT ON THE COALS 

The coals of the Newcastle district are in general of very different eoinpositiou 
from the Welsh coals. They are characterised by containing a Binaller quantity 
of carbon, but a tarter amount of hydrogen. This latter element exercises in this 
case a very essentialimportance in their heating powers, and must not be neglected 
in comparing the analytical with the economic results. As a general rule, subject, 
however, as in the previous case, lo marked exceptions, the practical value of the 
coals rises with the increase in these two combustible elements. Nevertheless, the 
mechanical conditions of a coal very irequently modify the practical result to an 
extent which was scarcely to be expected. The physical condition of a coal, 
according as it facilitates or opposes the entrance of air for combustion, producM 
A most marked influence in its evaporative powers, and often determines the 
practical results obtained from it more than the composition of the coal itself. It 
IS, therefore, not a safe guide to rely wholly on the analysis of a coal, unless at 
the same time practical experiments are found to coincide with the approximative 
value indicated by analysis. 

Taqlk IV. — Showing the Mean Compoaitioo of Average Samples of the Newcastle Coals. 





Specific 
















LociililyorNameofCoal. 


of 
Coalj. 


Carbon. 


"'""'•"■ 


Nitrogen, 


Sulphur. 


Oiygen. 


A>h. 


leftbjeuk 

Coal. 




A. 


B. 


C. 


D. 


E. 


F. 


a. 


H 


Wmington 




8G-S1 




1-05 




5-22 


1-08 


72-19 




1-26 


85-58 




1-26 


1-32 


4-39 


2-14 








84-93 




0-96 


0-65 


6-66 


8-28 


69-69 


HaswellWallseDd. . . 


1-286 


83-47 




1-42 


■06 


8-17 


0-20 


63-70 


Newcastle Hartley . , . 




81-81 


5-50 


1-28 




2-68 


7-14 


•4-91 


HedJey'e Hartley . . , 


1-31 








1-78 


2-40 


9'ia 


78-31 


Bstes' West Hartley . . 


1-25 


80-61 




1-52 


1-8S 


6-51 


4-25 




We« Hartley Hsin . . 


1-2M 








1-13 


7-53 


2-51 




Baddies Weat UsrUey . 


1-23 


80-75 


5-04 


1-46 


1-04 


7-86 


3-85 




Hwtings' Hartley . . . 
Cut's Hartley. . . . 


1-25 








1-35 




9-94 


35-W 


1-25 


79-83 


S'll 


1-17 


0-83 


7-86 


5-21 


60 •«3 


DaTiaon'a W«flt Hmley . 


1-25 


83-36 


5-31 


1-73 


1-38 


2-50 


5-8* 


59-49 


North Percy Hartley . . 


1-25 


80 03 


5-08 


0-98 


0-78 




3-33 


ST-18 










1-21 


2-79 






boat WdUend. 


















Derwentwater Hartley . 


1-26 






t-84 


1-37 


10-31 


3-73 


M-8S 


Bwomhill 


1-25 


81-70 




1-84 


2-85 


4-37 


3-07 


59**) 


Original Hartley . . . 


1-25 


81-18 




0-73 


1-44 


8-03 


8-07 


58-as 


Cowpm It Si*ttft Hutley 


1-^ 


8S-30 


5-10 


1-69 


0-71 


7-97 




58-59 



The coals of Derbyshire are now brought up to London by railway, and con- 
sumed to a considerable extent in the metropolis. It was therefore desirable to 
examine tlieir general character, by testing the few specimens of steam-coals which 
were offered for that purpose. 





Table 


v.— Showing the Economic Value of certain Derbyshire Coals. 






NUDW of Coalt employed 
in EiperiraenU. 


Economic 
erapomting 
power, or 
number of 
H».ofWatar 
eraporaled 
from 213° 
by 1 lb. of 
Coal. 


Weight of 
1 cubic foot 
of the Coal 

BlUHdfor 

Fuel. 
ib>. 


Weight of 
1 cubic foot 

as calcu- 

latedfrom 

the 

Density. 

lbs. 


Ratio of 
B. lo C, 

or of the 

lothe 
thMretionl 
Weight. 


Difference 
between 

and 
Wei^ts. 


Space 

Tto^n**' 
cubic tnt 


RtralM 
meats on 

Coak). 


ET^rating 
power of 
tfasCod 

iHerdHluet- 
ingfar 

residue. 


Weight of 

Water 

eTSpontod 

from 213" 

by loobfc 

foot of 

Coal. 


H 

1 

n 
i 


Earl FitKrilliam's Elaecar 
Hoyland & Co.'i Elflecar . 
Eari Filzwilliaii.'a Park 

Gate. 
Batterly Ca'a Portland . 
Botterlj Ca's Laogley . 

Stately 

LoKoeSoft .... 
LoKoeHard .... 


A. 

8-52 
tf-07 
7-92 

7-U2 
7-i!0 
--2i! 
G-88 


B. 

48-2 
47-0 

47-1 
47-8 


80-«5 
83-16 
81-79 

81-16 

78-80 
79-79 
«0-17 
79-60 


D, 

-583 
■586 
•574 

■580 
■806 

■ea.'i 

-558 
-576 


E. 
70-29 
70-45 
74-03 

73-31 

64-97 
59-90 
78-95 
73-42 


F. 
47-45 

48-47 
47-65 

47-55 
46-86 

50-00 
43-8(1 


G. 

82-5 
78-0 

89-0 
84-5 
88-5 
G2-0 
86 -0 


H. 

8-78 
8-43 
8-24 

8-04 
7-98 

7-40 
6-99 


403-14 

388-97 
3T2-24 

373-05 
372-84 
362-27 
308-23 

290-08 


4: 
t 

a 

41 
S 
41 

41 

4; 



The composition of Derbyshire coals is in many respects similar to those from 
Newcastle, but in general they appear to contain rather a smaller quantity of 
carbon. Tlie values of the coals oi this district, as far as regards their evapora- 
tive powers, have not yet been determined on many varieties. It would, however, 
appear that their values, as ascertained by direct experiment under the boiler and 
by analysis, nearly coincide. 



SUITED TO THE STEAM NAVY. 



Table VI. — Showinjf the Mean Compuaition of Average Samples of certain Derbytldre Coal*. 



LooilitjorSim.eofCo.1. 


Ppecific 
GisTitjr 

CobIs. 


CnvboB. 


».^.. 


Nitrogai. 


Snlphur. 


Oijgen. AA. 


of Coke 
leftbrtach 

Coal. 


Earl ntxwiUUm'i BiMcar 
HojIaDd&Co/BEliecBr . 
Earl nuwUliun'B Park 

Gate. 
Bntterlj Co-'> Portland . 
Bnitmly Co.*s Laogley . 

StaTclT 

LoscoeSoft 


A. 

l*3dG 
1-317 
1-31] 

1-301 
1-264 
1-27 
1-285 


B. 

80-05 
80-07 

80-41 
77-97 
79-85 
77-49 


a 

4-B5 
4-93 
4.92 

4-65 

4-84 
4-B8 


D. 

1-27 
1-24 
2-15 

1-59 

•80 
1-23 

1-G4 


E. 
-91 

1-oe 

■S6 
I-I4 
0-72 
1-30 


F. 1 G. 
8-58 1 2-46 
8-99 3-73 
9-95 j 1-80 

11-26 ' 1-23 
9-86 i 4-65 
10-96 ' 2-40 
12-41 . a-30 


H. 
61-6 
62 -S 

61-7 

60-9 

57 -M 
52-8 



The Lancashire coalfi, from their vicinity to shipping ports and their increasing 
use for Naval purposes, became an important subject of inquiry. Numerous 
varieties from this coal-field have been examined, and their economic values deter- 
mined. The peculiai- characteristics of this variety of coal are noticed under the 
special descriptions attached to each specimen examined. Tlie general 'results 
are contained in the following table: — 

Tablk VII. — Showings the Economic Values of the Lancashire Coals'. 





Economic 












RcSTllts of 


Evaporating 




RaUof 


■Co.].<mplor«im 


eraporating 

Oflbi. 


Weight of 
I cubic fool 
ofllieConl 


Weight of 
I cubic foot 
of Coal a« 
eal^iilBlftJ 


Ratio 
of B to C, 
or of the 


Difference 
tb^oi^lical 


Space 
occupied 
by 1 ton 


coheoive 

of CoBla 

of large 
Coais). 


the Coal 

after 

deducting 


Weight 

of Water 
eiaporated 
from SIB" 


of lb*. 
of Water 


EiprrimeaU. 


of Water 
ev.[««tcd 
from 212 
bj 1 lb. 


f" Fuel. 

■ST 


from 
the Density 

lbs. 


totho 
Iheorelical 
Weight. 


Weight. 


ID robic feet 
Weight). 


in the 


bylcnbic 

foot of 
Coal. 


per hour, 
Uean. 




ofCoJ. 












residBe. 








A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


1. 


K. . 


lOb'iArUr. . 


9-47 


47-G 


79-30 


■599 


66-72 


47-05 


73-5 


9-35 


435-06 


487-29 


LiUlaUdf . . 




U-9 


78-42 


•572 


74-65 


49-88 


66-5 


9-26 


409-03 


533-91 


Arky . . . 


&-S3 




79-17 


-646 


54-79 


44-35 


76-0 


9-09 


445-91 


454-1 


Hunt. . . . 


8-8t 


48-0 


7S-90 


•608 


64:3J 


46-66 




9-00 


422-88 


500-8 






48-0 


84-10 


.570 


75^0 


46-66 


75-5 




421-4* 


461-25 


HaAjPaik . . 


8-74 


49-3 


82-54 


-597 


67-43 




77-0 


8-91 


430-88 


461-66 


11 P-aberfoD Fout- 


8-53 


47-3 


78-48 


-602 


65-91 


47-35 


71-5 


8-65 


402-99 


480-00 


:BiiWPk.rid. . 


8-39 


40-5 


75-99 


•651 


53-51 


45-25 


74-0 


8-49 


415-30 


467-50 


1 PWoberton Four- 


8-34 




70-60 


-65.. 


53-66 


43-34 


74-5 


8^45 


438-01 


497-39 


ak LlUl> Delf. . 


8-2(1 


51-lJ 


78-16 


■652 


53-25 


43-92 


61-5 


B^55 


422-70 


440'4 




8-17 


50-8 


81-10 


-626 


59-64 


44-09 


7e^5 


8-33 


415-03 


395-41 


TkHim '. '. '. 


8-Ofl 


47-0 


80-04 


■587 


70-31 


47-65 


67^0 


8-35 


379-70 


419- 1 


okRnJtjVtA . 


8-02 




80-15 


-689 


M-83 


40-50 


80^5 




443-50 


481-2 


ud WinhuiEtm'j 


S-01 


50-0 


80-10 


■624 


60-30 


44-80 


69-0 


8-16 


400-50 


454-5 . 


Paik. 






















oAyPaA . . 


7-98 


52-6 


84-07 


■625 


50-82 


43-58 


75-5 


a-lG 


419'74 


435-0 


HuitiTard . . 
rinad. HaiD . 


7-90 


50-8 


80-10 


■634 


57-67 


44' 13 


80-O 


B-33 


401-32 


308-3 


7-83 


48-0 


79-04 


■307 


64-66 


46-66 


81-5 


7-97 


375-8+ 


422-50 


lOT-Fwt . . . 


7-77 


53-4 


75-49 


-707 


41-36 


41-94 


75-0 


8-05 


414-91 


414-70 




7-73 


61-8 


79-17 


■654 


53-83 


43-24 


71-5 


7-95 


309-89 


496-90 


PTigaiO ■ . . 


7-70 


48-3 


76-80 


■638 


59-00 


46-37 


95-0 


8-06 


371-91 


381-1 


LCo'iFumaceVdn 


7-47 


49-3 


81-98 


■601 


66-28 


45-43 


71-5 


7-84 


.368-27 


435-21 


Lixdur . . . 


7-44 


51-1 


78 ■61 


•850 


53-83 


4S-B3 


70-0 


7-58 


380-18 




Uld ThotDpiDIl'l 

Park. 

Piv»-F«t . . 


7-34 


47-5 


79-99 


-599 


86-92 


47-15 


76-0 


7'43 


348-65 


449-79 


7 21 


49-0 


79-11 


■619 


61-44 


45-71 


44-5 


7-:tt 


353-39 


489-5 


H Pemtert™ Fli-e- 


7-13 


48-3 


80-04 


•603 


65-71 


46-37 


78-5 


7-29 


344-37 


417-18 


llCo.'>N««M1i» 


7-04 


4S-4 


79-73 


■607 


64-73 


46 28 


76-5 


7-lB 


340-73 


422-08 


and Thompou'. 

Delf. 
tad WirtblDgtim-. 
m. 


C-83 


48-4 


79'4B 


■609 


64-21 


46-28 


77-0 


8-94 


331-54 


484-28 


6-32 


51-e 


81-73 


•631 


58-39 


43-41 


ea-0 


6-62 


326-11 


n60-7 



The composition of the Lancashire coals has also been determined ; but in them, 
as in the other cases alluded to, the same exceptional differences, due to the varia- 
tions in their mechanical conditions, are observed, although generally the analy- 
tical value corresponds with that obtained by the boiler experiments. 



THIRD REPORT ON THE COALS 

Tabu VIII.— Showing the Mean Cumpositjon of AveTage Samples of the Lancashire CoaU. 



Uc.IityorK«nMofC«l. 


^ily 
CoaU. 


Carbon. 


Hydrogea. 


Nitrogen. 


Sulpbttr. 


Oiyg™- 


Aah. 






A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


Inoe Hall Cc'i Arlev . . . 
Havdock Uttle Del/ . . . 


1-272 


82-81 


5 


88 


1-76 


■80 


7-44 


1-53 


64-0 


1'257 


79-71 


5 


16 


-54 


-52 


10-65 


3-42 


58-1 


1-26 


83-54 


5 


34 


•98 


1-05 


5-87 


3-32 


62-89 


Blackley Hunt 


1-28 






55 


1-68 


1-43 


5-28 


4-05 


57-84 




1-348 


80 78 




23 




1'82 


7-53 


2 34 


60-8 


Haydoek Rush; Park . . . 


1-323 


77-65 




53 


■50 


1-73 


10-91 


3-68 


59-4 




1-258 


75-53 




82 


2-05 


3-04 


7-98 


6-58 


55-7 


Haydock Higher Florida . . 


I -218 


77-33 




58 


1-01 


1-03 


12-03 


3-05 


51-1 


iDoe Hall PembertoD Four-fert 


1-278 






93 


1-40 




5-52 


1-09 


57-1 


Blackbrook Uttle Delf . . 


1-26 


83-70 




55 


1-48 


1-07 


4-89 


4-31 


58-48 


a^yPaikMilie '.'.'.'. 


1-300 


73-66 




30 




1-58 


9-06 


8-73 


63-4 


1-38 






23 


1-33 


1-01 


8-99 


6^69 


5S*6« 


Blackbrook Ruihy Park . . 
Johuon and Wirthington'i 


1-37 


81-16 




99 


1-35 


1-82 


7-30 


3-68 


58-10 


1-38 


79-50 




15 


1-21 


3-71 


9-34 


2-19 


57-53 


BwhT Park. 
La&k RuhT Park . . . 




















1-35 


80-47 




72 


1-37 


1-39 


8-33 


2-g2 


56-28 


^dock FloridaUaiD . . 
inaao Four-feet .... 


1-38 


82-38 




47 


1-25 


1-48 


5-64 


3-90 


«6-0» 


1-267 


77-49 




50 


1-27 




13-84 


3-02 


54-4 


i-a«9 


78-88 




29 


•88 


1-19 


9-57 


4-23 


60-0 


lace Hall Pemberlon Five-feet 


1-369 


68-73 




76 


3-20 


1-35 


18-63 


14-34 


56-5 


Cannel (Wigan) . . . . 


1-33 


- 79-23 




08 




1-43 


7-24 


4-84 


60-33 


In« Hall C<..'« Fnmace Vein . 


1-314 


74-7* 




71 


1-63 


-96 


13-53 


4-04 


58-4 




1-26 


83-90 




66 


1-40 


1-51 


6-53 


2-00 


57-M 


Caldwell and ThompMn'. 


1-371 


76-17 




46 


1-09 


■91 


14-87 


1-50 


58-7 


Riahy Park. 




















Balcarres Five-feet .... 


1'26 


74-21 




03 


■77 


2-09 




9-21 


55-90 


M«» Hall Pemberton Five-feet 


1-283 


76-16 




35 


P29 


1-05 


10-13 


6-02 


56-1 


Mom Hall Co.'a Ntw Mine . 


1-278 


77-50 




84 




1-36 


12-16 


3^16 


57-7 


Caldwell and ThomptoD-g 


1-374 


75-40 




83 


1-41 


2-43 


19-88 


5-95 


54-2 


Higher Delf. 


















JdinaoQ and WirtbiDgton'i Sir 


1-31 


72-88 


4-98 


1-07 


1-54 


8-15 


11-40 


56-15 


John. 



















In additAn to the coals of the districts to which we have made specia] refer- 
ence, other localities have furnished coals, although not in sufficient numbers to 
entitle any general conclusions to be drawn from these observatioiis. Anione 
these the most interesting is the Scotch coal-field, which is worthy of careful 
examination from the importance of the coals found in it, and from their recog- 
nised value as steam-producing coals; but from the causes which we have already 
mentioned, these coals have not been furnished to us in sufficient number. 

Various coals from other localities, and those artificial mixtures known as patent- 
fuels, have also been examined, and are described in the following Table : — 

Table IX. — Showing the Economic Yaluea of varioiu Coals. 



r»]wratiilg 

r number 
onbs. 



WeigM of 
cubic fool 
of the Con! 



Diffemnco 

between 
theoretical 



ly 1 ton 
rt-pigbl). 



of CoaU 
(p»r«DUg* 

Coali). 



Weisht 
of Wit«r , 
evaporated 



IWallxid BlBin . . . 
Wellewood 
Dalkeith CoionaiioD Sesir 
KilmaniDck Skeriingtoii , 
rordel Splint . . . . 
Gnngemoutli . . . . 
Bglbilon 
DaiVeilb Jtwfl S»iii . . 

Slievardagb Iri>h Anlhmciu i 

i I Coleahill Co.'i Bagilt Ma! 

-I \ Bwloe 

3 jlbilock 

Lydney (Forest of Dean) . . 
ConceptiDD Bay, Cbili . , , 

J fWarlich'i Patent Fuel , 
S Livingitoiie'i Steam Fuel, 

/ Lyoni Paleni Fuel . . 

1 Belr. 

£ \ Holland and Green'* . 



79-78 
71J-6I1 
77-42 
78-611 



5-72 

10 '36 
10-03 



45-18 
47-35 
41-U 



62-0 
65-0 



4-49 
ia-59 

33-30 



39S-39 
342-40 
415-80 
401-45 
383'2* 
35-2-58 

618-58 

413- le 



715-35 
857-96 
585-33 



SUITED TO THE STEAM NAVY. 



The composition of these coals has also been determined, and is shown in 
Table X. 



Table X. — Showing the Mean Composition of Average Samples of various Coals. 



Locality or Name of Coal. 



(Walbend Elgin • . . • 
Wellewood 
Dalkeith Coronation Seam 
Kilmarnock Skerriugton • • 
Fordel Splint 
Grangemonth 
Sglinton 
D^keith Jewel Seam • • . 

Siierardagh Irish Anthracite • • 

s r Cole^iU Ca'8 Bagilt Main . 

JiEwloe 

U I Ibatock 

(Warlich'f Patent Fuel • • 
Livingstone^s Steam Fuel. • 
Lyon's Patent Fuel • • • 
Wylam'g 
Befri 
Holland and Green's • • . 



Specific 

Grayity of 

Coals. 



1 
1 
1 
1 
1 
1 
1 
1 



A. 

20 

•27 

'316 

•241 

23 

29 

25 

277 



1«59 

1-269 
1-275 
1-291 

1-15 

1-184 

1-13 

1-10 

1-14 

1-302 



Carbon. 



B. 

76-09 
81 '36 
76-94 



79 
79 
79 



82 
'58 
'85 



80-08 
74-55 

80«03 

88-48 
80-97 
74-97 

90-02 

86-07 
86-36 
79-91 
87-88 
70-14 



Hydrogen. 



C. 



5 
6 
5 
5 
5 
5 
6 
5 



22 

28 
'20 
>82 
'50 
28 
•50 
'14 



2-30 

5-62 
4-96 
4-83 

5-56 



4 
4 
5 
5 
4 



13 

'56 

69 

22 

'65 



Nitrogen. 



D. 

1-41 

1-53 

Trace. 

•94 
13 



1' 
1" 

1" 
0" 



35 
55 
10 



0*23 

2-02 

1-10 

•88 

Trace. 



1' 

1 

1- 

0' 

V 



80 
06 
68 
81 
15 



Solphor. 



E. 



1" 
1" 


1' 

1 

1' 

0" 



53 
57 
38 
86 
46 
42 
38 
33 



6-76 

1-36 
1-40 
1-45 

1-62 

1-45 
1-29 
1-25 
0-71 



Oxygen. 



F. 



5 

6 

14 

11 

8 

8 

8 

15 



•05 
'37 
•37 
•31 
•33 
•58 
'05 
'51 



Included 

in Ash. 

0-86 

8-20 

11-88 

Included 
in Ash. 

2-03 
2-07 
6-63 
0-42 



Ash. 



G. 

10-70 
2-89 
3-10 
1*25 
4*00 
3-52 
2-44 
4-37 

10-80 

1-62 
3-37 
5-99 

2-91 

4-52 
4-66 
4*84 
4-96 
13-73 



Pareentage 
of Coke 
left by 

each Coal. 



H. 

58-45 

59-15 

53-5 

49*3 

52*03 

56-6 

54*94 

49*8 

90*1 

55-8 
54*5 
60»8 

85* 1 • 



65*8 
71-7 

• • 



It may be useful in this Report to give, as the general results of the examina- 
tion of different coals, the averages of the coals examined from each district. 
Although the averages are deduced from an unequal number of observations, 
still these are in most cases sufficiently large to give an approximative average of 
value. 



Table XI. — Showing the Average Value of Coals from diifferent Localities. 









Eyaporating 
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power, 


Rate 


Weight in lbs. 




obtained 


Percentage 








or number of 


of evaporation, 


of 


Space 


in experiments 






Y 


lbs. of Water 


or 


1 cubic foot of 


occupied by 


on 


amount 






Locality. 


evaporated 


number of lbs. 


Coal 


1 ton 


cohesive power 


of Sulphur 

contained in 

Coals. 








from 


evaporated 


as used for 


in cubic feet. 


of Coals 








2120by lib. 


per hour. 


Fuel. 




(percentage of 








of Coal. 








lax^e Coals). 










A. 


B. 


C. 


D. 


E. 


F. 




9-05 


448-2 


53-1 


42-71 


60-9 


1-42 


>9 


17 


9 

, , Newcastle • 


8-37 


411-1 


49-8 


45-3 


67-5 


0-94 


> > 


28 


, , Lancashire • 


7-94 


447-6 


49-7 


45-15 


73-5 


1-42 


> > 


8 


, , Scotland 


7-70 


431*4 


50-0 


49*99 


73-4 


1*45 


» > 


8 


, , Derbyshire • 


7-58 


432-7 


47-2 


47-45 


80-9 


1*01 * 



It is interesting to know the average composition of the coals of the various 
districts, on nearly the same number of observations ; although, from the reasons 
formerly stated, this is not alvrays coincident with the economic value. 
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ON THE COALS SUITED TO THE STEAM NAVY. 



Tablb XII. — Showiog the Average Composition of Coals from different Localities. 



Locality. 

• 


Specific 

Gravity 

of 

Coal. 


Carbon. 


Hydrogen. 


Nitrogen. 


Snlphor. 


Oxygen. 


Ash. 


PeroentsM 

of Coke 

left by etch 

Coal. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


ATenge of 86 samples from Wales • . 


1-315 


83'78 


4-79 


0-98 


1*43 


4^15 


4-91 


72-60 


,, 18 ,, Newcastle . 


1*256 


82-12 


5-31 


1-35 


1-24 


5-69 


3-77 


60-67 


,, 28 ,, Lancashire • 


1-273 


77-90 


5*32 


1-30 


1-44 


9-53 


4-88 


60*22 


,, 8 ,, Scotland . . 


1-259 


78-53 


5-61 


1-00 


1-11 


9-69 


4-03 


54*23 


,, 7 ,, Derbyshire . 


1-292 


79-68 


4-94 


1-41 


1-01 


10-28 


2-65 


59*32 



The foreign coals examined are of interest, from the very different sources from 
which they nave been sent. Although in general inferior in composition to those 
of the United Kingdom, still a knowledge of their general characters is important 
as a possible means of furnishing a supply of fuel to vessels at a distance from 
depots of coal^ and as a means of drawing attention to undeveloped resources of 
mdustry. 

Table XIII^ — Showiog the Meaa Composition of Average Samples of Foreign Coals. 





Specific 














Locality. 


Gravity of 
CoaL 


Carbon. 


Hydrogen. 


Nitrogen. 


Snlphor. 


Oxygen. 


Ash. 


4 


A. 


B. 


C. 


D. 


E. 


F. 


G. 


1 


'South Cape 




63-40 


2-89 


1.27 


0-98 


1*01 


30*45 


Mount Nicholas Break o'Day 




57-37 


3-91 


1-15 


0-90 


9-10 


27-55 


J 


Tingal ....... 




57-21 


3-38 


1-20 


1-32 


7-80 


29-09 


Jerualem 




68-18 


3-99 


1*62 


1-12 


•5-89 


19-20 


•^ 


Douglas River, East Coast • 




70-44 


4-20 


1-11 


0-70 


9-27 


14-38 








65-54 


3-36 


1-91 


1-03 


1-75 


26*41 


S 

.s 


Schonten Island .... 




iS4-0l 


3-55 


0-94 


0-85 


3-38 


27*17 


Whale's Head, South Cape • 




65-86 


3-18 


1-12 


1-14 


7-20 


21-50 


1 


Adventure Bay .... 




80*22 


3-05 


1-36 


1-90 


4-80 


8*67 


Sydney, New South Wales . • 


• • 


82-39 


5-32 


1-23 


0-70 


8-32 


2*04 


( Borneo (Laboan Kind) . . 


1-28 


64-52 


4*74 


0*80 


1-45 


20-75 


7-74 


< f y Three-feet Seam . . 


1-37 


54-31 


5-03 


0*98 


1-14 


24-22 


14-32 




1-21 


70-33 


5*41 


0*67 


1-17 


19*19 


3-23 


Formosa Island 


1-24 


78-26 


5-70 


0*64 


0-49 


10-95 


3*96 


Vancouver's • . 


• • 


66-93 


5*32 


1-02 


2-20 


8-70 


15-83 


Lignite, Trinidad 


• • 


65-20 


4-25 


1*33 


0-69 


21-69 


6-84 


^ rConception Bay . • • • 


1*29 


70*55 


5-76 


0-95 


1-98 


13-24 


7-52 


'S Port Famine • • • • • 


• • 


64-18 


5-33 


0-50 


1-03 


22-75 


6-21 


Q Cbirique 


• • 


38-98 


4-01 


0-58 


6*14 


13-38 


36-91 




Laredo Bay 


• • 


58-67 


5-52 


0-71 


1-14 


17-33 


16*63 


•3 


Talcahnano Bay • . . • 


• • 


70-71 


6-44 


1-08 


0*94 


13-95 


6-92 


^ 


^ Colcurra Bay 


• • 


78-30 


5-50 


1*09 


1-06 


8-37 


5-68 


^ ( Sandy Bay No. 1 . . • • 
1 ,, ,, No.2. . . . 


• • 


62-25 


5-05 


0-63 


1*13 


17-54 


13-40 


• • 


59-63 


5-68 


0-64 


0-96 


17-45 


15-64 


£ 






• 











In concluding this Report, we have again to express our gratification at the 
cordial support which we have always met with from coal-owners and from others 
interested in the investigation. But for this ready co-operation the inquiry could, 
not have been prosecuted except under circumstances of much difficulty and cost. 
Our own services have, as hitherto, been freely given to the inquiry ; but our 
labours have been much lessened by the willing aid which we have everywhere 

experienced. 

We have the honour to be, &c., 

H. T. DE LA BECHE. 
LYON PLAYFAIR. 
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APPENDIX. 



ADMIRALTY COALS INVESTIGATION. 



On the Evaporative Powers of Coals, &c., by J. Arthur Phillips. 

The following experiments have been conducted in all respects similarly to those 
described in the *' Second Report on the Coals suited to the Steam Navy ;" the water 
being evaporated at atmospheric pressure, and the results calculated by the formulae there 
given.* 

* The principal formulae employed in these calculations are as follows : — 

For the determination of the evaporative power of the coals, we have 

(W - E<y + tg - tgQ / + (W + yg - M7') < + tp<' + (w' - ) t" _ g, 

P/ 
in which W is the weight of water let down from the tanks during the experiment* 

E = the coefficient of evaporative power of wood. 

g := the weight of wood used for lighting the fire. 

w z= the weight of water (as found by the Table of Expansion) contained in the boiler at commence- 
ment of experiment. 

w* =: the weight of water in boiler at close of experiment. 
/ = the coefficient of the latent heat of steam. 

i =z the quantity of heat necessary to raise the water in tanks from its mean temperature to that at 
which it is evaporated. 

i' = the quantity of heat necessary to raise the initial to the final temperature of the water in the 
boiler. 

t" := the quantity of heat necessary to raise water at the temperature of tanks to the final temperature 
of water in boiler. 

P = the weight of coal consumed during experiment. 

E'= the coefficient of the evaporative power of coal. 

But when the initial is lower than the final temperature, the formula becomes 

(W - E9 4- tg - '^') l+Wt^wt' -^ (w' - to) t'" _ g, 

PI 

in which all the terms retain their original value except the last, in which t" is replaced by t"\ which is 
the quantity of heat necessary to raise the final temperature to that at which the water was evaporated, 
and must be regarded as having a negative value, whilst <' becomes positive. 

The combustible matter in the cinder ash and soot has been estimated as described in the First 
Report, and the calculations made by the same formuls, thus : — If Q be the weight of coal containing 
the same weight of combustible matter as the residua afler combustion in the furnace, we have 

(W - Ey + «^ - tt?') ^ -f ( W + ti7 - m/) < -f W -f (w' + w) <^ _ ™ 

(P - Q) / 
and 

( W - Ey -4- 1£7 -- t£7') / 4- W< 4- w<^ -f («/ - w) <"^ _ _,,,^ 

(P - Q) / • ^ 

E" being the corrected coefficient of the evaporative power of coal. 

Let then w^ = the weight of ashes after experiment, 
j> tt^i 99 cinder „ 

„ tr, „ soot „ 

The weight of cinder is taken afller the separation of the clinker. 
Let fil 

be the respective percentages of combustible matter in the ash, cinder, and soot. 



>5 



Tt 



J) n 



„ Q the weight of coal containing the same weight of combustible matter. 
„ r the percentage of combustible matter as found in the coal by analysis. 

Then r Q = r, ir, + r, iTg + r, t£7„ 



C2 



.-. Q = 

r 
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Table I.^Showiog the Expansion of Water in the Boiler at different Tehperatoees, 



Tempe- 


^ Ratio of 


Actual Weight 
of Water iu 


Difference 
between 


Temp«. 

Tttturfi of 


Ratio of 


Actual Weight 
of Water in 


Difference 
between 


Water 


Apparent to 
Rrai Weight. 


Boiler when 


Actual and 


Water. 


Apparent to 


Boiler when 


Actual and 


Fahr. 


filled to 


Apparent 


« * ca%vA ■ 

Fahr. 


Real Weight. 


filled to 


Apparent 


^ WPwMP • 




Normal Point. 


Weight. 






Normal Point. 


Weight. 


o 




lbs. 




o 




lbs. 




70 


1-0000 


4730-000 


0-000 


170 


0-9940 


4701-620 


28-380 


80 


0-9996 


4728-108 


1-892 


180 


0-9923 


4693-579 


36-421 


90 


0-9992 


4726-216 


3-784 


190 


0-9901 


4683- 173 


46-827 


100 


0-9987 


4723 - 950 


6-050 


200 


0-9879 


4672-767 


57-233 


110 


0-9983 


4721-960 


8-040 


202 


0-9869 


4668-037 


61-963 


120 


0-9979 


4719-097 


10-903 


204 


0»9859 


4663-307 


66-693 


130 


0-9974 


4717-795 


12-205 


206 


0-9849 


4658-577 


71-423 


140 


0-9971 


4715-283 


14-717 


208 


0-9839 


4653-847 


76-153 


150 


0-9967 


4714-012 


15-988 


210 


0-9829 


4649 117 


80-883 


160 0-9954 4708-242 


21-758 


212 


0-9819 


4644-387 


85-613 


Tabt.f. 2. 














Mean 










Number 








Sjtecific 










of Unities 






Number 


Heat 




Latent Heat 


Air 




of Heat 


Air 




of Unities 


ofWativ 


Specific 


of Vapour Saturated 


Ther- 


Mercurial 


abandoned 


Ther- 


M»r<!uria.I 


of Heat con- between 0° 


Heat 


to the Temperature T. 


mometer 


Centigrade. 


by mometerlp^Hr^nW. 


tained in 


and 


of Water 




Cen- 
tigrade. 


one Pound 
of Water in 


Fahren- 
heit. 




One Pound 
of Water 


T cent, 
or between 


from T 
toT-J-<iT. 
















descendin)^ 






at TO. 


320 and 












fromTtoQo 








T Fahren- 
heit 




Centigrade. 


Fahrenheit 


o 






0-000 


o 
32 


o 


32-000 


• • 


I'OOOO 


606-5 


1091-7 


10 




10-002 


50 




50-003 


1-0002 


1-0005 


599-5 


1079-1 


20 




20-010 


68 




68-018 


1-0005 


1-0012 


592-6 


1066-7 


30 




30 • 026 


86 




86-046 


1-0009 


1-0020 


585-7 


1054-2 


40 




40-051 


104 




104-091 


1-0013 


1-0030 


578-7 


1041-6 


50 


50-2 


50-087 


122 


122-36 


122-156 


1-0017 


1-0042 


571-6 


1028-9 


60 




60-137 


140 




140-246 


1-0023 


1-0056 


564-7 


1016-4 


70 




70-210 


158 




158-881 


1-0030 


1-0072 


557*6 


1003-7 


80 




80 • 282 


176 




176-507 


1 - 0035 


1-0089 


550-6 


990-1 


90 




90-381 


194 




194-685 


1-0042 


1-0109 


543-5 


978-3 


100 


1000 


100-500 


212 


212-0 


212-900 


1-0050 


1-0130 


536-5 


965-7 


110 




110-641 


230 




231-153 


1-0058 


1-0153 


529-4 


952-9 


120 




120-806 


248 




249-450 


1-0067 


1-0177 


522-3 


940-1 


130 




130-997 


266 




267 - 794 


1-0076 


1-0204 


515-1 


927-2 


140 




141-215 


284 




286-187 


1 • 0087 


1-0232 


506-0 


914-4 


150 


150-0 


151-462 


302 


302-0 


304-632 


1-0097 


1-0262 


500-7 


901-2 


160 




161-741 


320 




323-133 


1-0109 


1-0294 


493-6 


888-5 


170 




172-052 


338 




341-693 


1-0121 


1-0328 


486-2 


875-1 


.SO 




182-398 


356 




360-316 


1-0133 


1 • 0364 


479-0 


862-2 


190 




192-779 


374 




379-002 


1-0146 


1*0401 


471-6 


848-9 


200 


200-0 


203-200 


392 


892-0 


397-760 


1-0160 


1-0440 


464-3 


835-7 


210 




213-660 


410 




416-588 


1-0174 


1 • 0481 


456-8 


822-2 


220 




224-162 


428 




435-480 


1-0189 


10524 


449-4 


808-9 


230 


•• 


-234-708 


446 




454-474 


1 - 0204 


1 - 0568 


441-9 


795-4 


Table 3. — Correction for Expansion and Contraction of Water in the Tanks 


taking 70^ as the Normal Temperature. 




Tempera- 


Actual Weight 


Tempera- 


Actual Weight 






ture 


of an Unity 


ture 


of an Unity 






Fahrenheit. 


; of Water. 


Fahrenheit. 


of Water. 








40 


1-001464 


o 
62 


1-000712 






42 


1-001451 


64 


1-000534 






44 


1-001439 


66 


1 - 000356 






46 


1-001426 


68 


1-000178 






48 


1-001414 


70 


1-000000 






50 


1-001401 


72 


-999763 






52 


1-001294 


74 


• 999527 






54 


1-001196 


76 


* 999290 






56 


1-001094 


78 


- 999054 






58 


1-000992 


80 


•998818 












60 


1 - 000890 









WiLLiNCTON Coal. 

I HEREBY certify that the three boxes marlted No. 2 contain a fail sami)lc of the 
Willington Colliery Coals, which were mined specially for thu service of tlie " Ad- 
miralty Coals investigation." — William Gkeen, Aijent to the Northern Coal Mining 
Company. 

This colliery is situated on the Main Coal Seam in the township of Willington, parish 
of Brancepeth, cif^ht miles south-west of the city, and in the county of Durham. The 
present depth of the mine is 40 fathoms, where the thickness of the seam varies from 
3 feet 10 inches to 4 feet 2 inches. The coal is extracted by the board and pillar system, 
and the overlying and subjacent strata consist of sandstone and soft clay, the former 
being immediately above and the latter directly under the vein, which dips to the cast at 
the rate of IJ inches per yard. 

The coal, which is soft, is considered to be of excellent quality for the manufacture of 
coke, large quantities of which are prepared on the mine, and from thence supplied to 
various English and foreign railway companies for the cousumptiou of their locomotives, 
for which purpose it is stated to have given general satisfaction. 

The shipping ports are Clare and Aliddlcsbo rough, on the river Tees, which are respec- 
tively situated at a distance of 24^ miles from the mine, and where the coals are sold at 
&. per ton delivered on board ship. 

The specimen which was sent up for trial was so soft that it had become almost reduced 
to powder during its transit to Putney, and its physical characters were therefore not 
easily examined. On the fire it was found to be excessively bituminous, running together 
and choking the draught, so as to require constant attention in order to keep up the steam. 

It was also found to light with difficulty and givo off much smoke when stirred. 'Ilie 
clinker, which was very brittle, did not stick to the bars, but on the whole this coal ap- 
pears much better adapted for coking than for tlic purposes of the steam navy. 





J-ine 14, 


June 13, 


June ID, 




lit day. 


-.ind diy. 


3[il day. 


Fire lighted 


9h. Om. 


9L. 10 m. 


9h.0m. 


Steam up 


Qh. 15 Ml. 


91.. 35ra. 


9 h. 20m. 


Weight of wood used 


10 lbs. 


10 lbs. 


10 Iba. 


Initial temperature of wnter in boiler .... 


206" 


205° 


205' 


Temperature of waler in tanks ..... 


65° 


e2° 


64° 


Barometer 


30-20 in. 


99 -92 in. 


29 -87 in. 


Estremea of external thermometer 


47°— 69° 


52°— 70° 


47°— 70° 


Extreme* of internal theTmameter ..... 


£.9"— 70° 


65°- 71° 


63°— 71- 


Dewpoint 


49" 


52° 


54- 


Area of damper open ,.,.... 


112 in. 


56 in. 


84 in. 


Weight of coals coneumed 


508 Iba. 


358 lbs. 


398 lbs. 


Weight of ashee left . . _ 


18 lbs. 


11 lbs. 


1 1 lbs. 


Per centat^e of combuBlible matter in ashes 


27-7 


30-1 


31 -1 


Weight of cinder left 


8 lbs. 


9 lbs. 


gibs. 


Per cenlage of combustible matter in cinder 


54-5 


75 '1 


37-2 


Weight of clinker in cinder 


lib. 


lib. 


2 lbs. 


Aver^eweigbt of soot in fluea 


0-34 lb. 


0-34 lb. 


0-34 lb. 


Per centage of combustible matter in toot . 


66-0 






Weight of water evaporated 


4550 lbs. 


3040 lbs. 


35301bs. 


Weight of water evaporated from 212° by 1 lb. of conl 


10-25 lbs. 


9- 70 lbs. 


9-92 lbs. 


Weight of coala per hour for 1 square foot of grate surface . 


12-70 Iba. 


8 -95 lbs. 


9 -9.1 lbs. 


Duration of experiment 


Shrs. 


8hra. 


8 Iirs. 


Specific gravity of coal ,....,. 








Mean weight of cubic foot of coal ..... 


53- 16 Iba. 






Economic weight or apace occupied by I ton 


42- 10 ft. 






Cohesive power of coal ... ... 


43-0 







Note. — Fiunl tempentutij ou fourtli ni 



\ 



BOWDEN ClOSI! CoAL. 

I iiKREEY certify that the three boxes marked No. 3 contain a fair sample of the 
Bowden Close Colliery Coals, which were mined specially for the service of the 
" Admiralty Coals Investigation." — William Grbbh, Agent for tlie Nortliera Coal 
Mining Company. 

This mine, which, like the preceding, is the property of the Northern Coal Mining 
Company, is situated in the township of Hclmington. parish of Brancepeth, eight miles 
west of the city of Durham. The coal is at present worked at a depth of 55 fathoms 
from the surface, and is described as " tender, easily wrought, and suitable for manufac- 
turing purposes." 

The vein, which is on an average 3 feet 6 inches in thickness, is irregular, and has a 
dip 14 inches per yard to the south-east. The extraction is carried on by the board and 
pillar system, and the coals arc carried a distance of 27 miles to Hartlepool, where they 
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are shipped for various parts of tlic coast, as well as for the continental markets. The 
present selling price is 6s. ])cr ton on board ship. 

This, like the foregoing, is a soft, bituminous coal, which cakes on the bars and impede 
the draught. It however possesses these properties in a less degree than the WilHngton 
coals, and is therefore l>etter fitted for furnace purposes, altnough it gives off dense 
volumes of amoke on stoking the fire, and requires constant attention in order to keep np 
the steam. 







Jone 19. 







l>t dty. 


2d(1 day. 


3ril daj. 


Fire lighted 


8h. SOm. 


9h. Om. 


8h. 45 m. 


Steam up ...... . 




9h. 30 m. 


9h. 25 m. 


9h. StR. 


Weight of wood usfd 




10 lbs. 


10 IbR. 


10 Iba. 


Initial tempemture of water in boiler 




19r 


208- 


209* 


TempcrHure of water m tnnVe 




64° 


62° 


68* 






30-01 in. 
50-- 71- 


29-92 in. 
40°— 70° 




EJtiremcB of external iliermomeler . 




54'— 7tr 


Extremes of tnlemal tliermometer 




64°— 72- 


65°— TO- 


6fl*— 71- 












Area of ilnmper open ..... 




112 in. 


SS in. 


84 in. 


Weight of coals consumed .... 




554 lbs. 


362 Iba. 


440 lbs. 


Weight of ashes left 




12 lbs. 


14 Iba. 


16 lbs. 






38-0 


48-1 


34-8 


Weight of cinder left 




6 lbs. 


9 lbs. 


13 1b«. 


Per centBge of combuslible matter in cinder 




63-3 


80-0 


86-6 


Weight of clinker in cinder .... 




2 lbs. 


lib. 


I lb. 


.\Terage weight of soot in fines 




0-34 lb. 


0-34 lb. 


0-34 lb. 


Per centage of combustible matter in eoot 




56-8 






Weight of water evaporated . . - . 




3940 lbs. 


3200 Iba. 


3740 !b». 


Weight of water evaporated from 212° bv 1 lb. of coal 




8-34 lbs. 


10-14 lbs. 


9-70 Ibe. 


Weight of coaU per hour for 1 square foot of grate surfa 


e 


13 '8S lbs. 


9-05 lbs. 


11 00 lbs. 


Duration nf experiment .... 




6hre. 


8 hr». 


Sht«. 












Mean weight of cubic foot of conl 




50 66 lbs. 






Economic wcii^ht or Fpace occupied by 1 ton 




44-26 A. 










38-5 










A'qfc-— Final Icoipenkliirc on 


foimbn 


<.roi.,g,-210='. 







WioAN Four-Foot Seam. 

I HERFHY certify that the two casks raarlced Wigan Four-Foot contain a fair sample 
of the Wigan Four-Koot Coals, which were mined sjMJcially for the service of the 
"Admiralty Coals Investigation." — W. H, Bkanchkk and Co., Propri^ora. 

These coals are mined from the Four- Foot scam, situated at Walthen House, two miles 
from Wigan. The vein varies from 3 feet 8 inches to 1 feet 6 inches in thickness, and is 
worked at a depth of 176 yards from the stirfacc, where the dip ia from I in 13 to 1 in 
20 towards the south. The overlying and subjacent strata are described as consisting of 
"inferior black liand," and the coals are represented as "rather bituminous and slotv- 
buming, very suitable for steam navigation, leaving a white ash, and worked large." 

The colliery is conducted by the board and wall system, and its produce is principally 
conveyed to Liverpool, where it has been chiefly carried by the Leeds and Liverpool 
Canal at an expense of 2«. 7id. per ton. 

Tlie distance of the colliery from the shipping port is 33 miles, and the principal mai^ 
kets for the coals are Liverjiool, Manchester, and Ireland. 

The present current price at the mine pier varies from 5.t. 6rf. to 6«. per ton, whilst at 
Liverpool from 9j. to ys. Rt/. per ton is charged to the shipping, and IOj. &d. to private 
individuals, who employ it as an inferior kind of household coal. 

In appearance it resembles the other specimens from the same district, having a cubical 
fracture, and containing a large quantity of the shaly matter so often referred to in the 
Second Report. 

Under the lioilcr this caal was found to light readily and blow off the steam rapidly; 
it however gives off much black smoke, and leaves a considerable amount of whitish ash 
and clinker, which does not attach itself to the bars. A strong draught is required with 
this coal, as with one of feeble intensity a very '• dirty " fire is obtained. 



1^ 



^^^^ ' SUITED TO THE STEjO^T^t^ ^^3^^ 


1 


I 


Juue 21, 
lit d>y. 


Ji,-.« -12. 
and d«y. 


J.me -li, 
3.d d..j-. 


V Fire lighted 


9h. 33 m. 


9 h. 20 m. 


9 h. 10 m. 


^ StMmup 




9h. 50 m. 


9h 45m. 


9 h. 30 m. 




Weight of wowl useil 




10 lbs. 


10 lbs. 


10 lbs. 


^1 






210° 


20T° 


204° 


^1 


Temperature of water in tanks 




68' 


68° 


72* 


^H 


Baromeler . 




SO- 20 in. 


30-15 in. 


30 00 in. 




EitremeB of external thermumeier . 




51°— 78° 


54'>_80o 


54°— 80° 


^H 


Eztremei of iutemul tliermumeter . 




68"— 78° 


68°— 79° 


69°- 82° 


^H 


D^wpoiut . « • • • • 




58° 


59^ 


59" 




Area of liampcr open ..... 




112 in. 


56 in. 


84 in. 


^H 


Weight of coals consumed .... 




551 Ibe. 


419 lbs. 


458 lbs. 


^H 


Weightof ashes left . . . 




23 lis. 


IS lbs. 


17 lbs. 








50-9 


19-6 


37-4 


^^^^^H 


Weight of cioder left ... 




5 lbs. 


14 lb3. 


12 lbs. _ 


^^^^^1 


Prr centage of combuBiible matter in cinder 




81-3 


88-7 


79-0 1 


^^^^^1 


Weight of clinker in cinder . 




11 lbs. 


6 1bf. 


Tibs. 1 


^^^^^1 


Average weight of soot in Ran 




•34 11). 


■34 lb. 


■34 lb. 


^^^^1 


Per ceutage of combustible minief in soot . 




76-0 








Weight of water evaporated . 




4255 lb«. 


27 10 'lbs. 


299o'lbB, 


^H 


Weight of water evaporated from 212° by I lb. of coal . 


8-77 lbs. 


7-306 lbs. 


7 -26 lbs. 


^1 


Weight of eiiala per hour fwr one stinare foot of grate surface . 


13-77 lbs. 


10-47 lbs. 


11 -45 lbs. 


^H 


Duration of experiment . . 


8hrs. 


8hrs. 


8hre. 




Specific gravity of coal .... 




I ■ -im 






^H 


Mean weight of cubic foot of coal . 




53-41 lbs. 






^H 


^H Economic weight or fpace occupied by 1 ton 




41 -94 ft. 






^H 


^H Cubedive power of coal ....... 


750 






J 




^P Kino Coal. ' 


^1 


^H I HEREBY certify that the three casks marked King Coal contain a fair sample of the 


^^^H 


^M King Coals, which were mmcd specially for the service of the " Admiralty Coals 


H 


^^^ Investigation. — W. H. Brancheh and Co., PTOprtetoTS. 

This colliery, like the foregoing, is situated at Walthen House, near Wigan, and is 
worked on what is called the Toii Scam, 2 feet in thickness, and the Lower Scam, 1 foot 


1 


^H 


^^ 6 inches in thickness, both very regular. 

^^ These veins are at present wrought at a depth of 293 yards from the surface, where they 

^H have an inclination of from 1 in 15 to lin 20 towards the south. The overlying and sub- 


^1 


^1 


^1 


^V jacent strata produce Cannel coal. 


^1 


^" The principal markeU for these coals are the same as for that last described, but from 


^1 


being considered to be of superior ([uality, they fetch a higher price, vis., 8s, dd. per ton 


^1 


at the colliery, and 15». at Liver|XK)l, where they arc employed as superior house coals. 


^1 


In appearance they resemble the Wigan Four-Foot, but contain a larger quantity of 
mineralized charcoal and less white shale. 


^1 




This variety, like the preceding, lights readily and blows off the steam rapidly, but 


^1 


gives off much smoke and dejrasits large quantities of soot in the flues. The ash is of a 
^m reddish colour, the clinker attaches itself firmly to the bars, and a good fire cannot be 


^H 


^H 


^H obtained except with a moderately strong draught. 


1 


■ 


June 23, 


Juiiedfi. 


June 37, 


■ 


lit cUy. 


Sad >!■;. 


3rd d.y 


1 


V Fire lighted 


9h. 30 m. 


9 h. m. 


8h. 25 m. 


^ Sieamup 




9h. 50 m. 


9 h. 25 m. 


8h.45m. 




Weight of wood used .... 




10 lbs. 


10 lbs. 


10 lbs. 


""V 


Iniiial temperature of water in boiler 




194'' 


206° 


210° 


H 


Temperature of water in tanks 




70° 


70» 


68° 


^H 


^1 Barometer ...... 




30- 10 in. 


30-09 in. 


30 05 in. 




^B Eslremea of external ibennometer 




57°— 76° 


56°— 76° 


53°— 76° 


^^1 






68^—79° 


70°- 18° 


66°— 78° 


^1 


H^ Dewpoitit 




b^'' 


55° 


56° 




Area of dumper open .... 




112 in. 


56 in. 


84 in. 


^H 


Weight of coals consumed 




543 Iba. 


352 lbs. 


436 lbs. 




Weight of ashes left ... . 




24 lbs. 


19 lbs. 


22 lbs. 


^1 


Per centage of combustible matter in ashes 




28-2 


10^2 


5-8 




Weight of cinder left .... 




17 Iba. 


9 lbs. 


13 lbs. 


^H 


Per centage of combustible matter in cinder 




19-5 


46^ I 


60-1 


^H 


Weight of chnker in cinder . 




10 lbs. 


7 lbs. 


nibs. 


^H 


Average weight of soot in fluca 




■66 lb. 


■66 lb. 


■66 lb. 


-^H 


Per centage of combustible malter in aoot . 




55-0 






^1 


Weight of water evaporated . 

ft. 




3820 lbs. 


2570 lbs. 1 30C0 lbs. 

_ J 


B 






^^^^H 







fO THIRD EEPORT ON THE d 



Weight of water evaporated fmm 212" by 1 lb, of cool 
Weight of coalH per hour for 1 square foot of grate surface 
Duration of expcn'roept ..... 

Specific gravity of coul ...... 

Mean weight of cubic foot of coal .... 

Economic weiijht or space occupied by 1 ton 

Coheeive power of coal ...... 

Abfc. — Yiaii lempeuture oa lautth 




I HEREBY certify that the four casks marked E W contain a fair sample of the Ewloe 
Coals, which were mined specially for the service of the " Admiralty Coals lares- 
tigation." — EiGBi; and Hancock, Proprietors. 

The Ewloc Colliery is situated in the townships of Ewloe, Aston, and Shotton, in the 
parish of Hawardcn, Flintshire. The depth of the pit is 160 yards ; the thickness of the 
seam varies from 8 to 10 feet ; the overlying and sufijaccnt strata are coraix>sed of shale, 
which together with the vein has an inclmation of 1 in 5 towards the east. 

'I'hcse coals are described as " strong and free-burning, not binding, and leaving a 
white ash." 

The principal markets are Chester, the coast of Wales, Isle of Man, Liverpool, aad 
Holyhead. 

The specimen sent up for the purposes of the Investigation was a qilinty coal of a 
brown-black colour, containing large (juantities of mineralized charcoal and iron pyrites, 
although less white shale was obscr\ed than usually occiirs in coals from this j»rt of 
Ed eland. 

Vndcr the boiler it lights readily and blows off steam rapidly, and with a quick 
draught makes a good clear fire, which leaves but little clinker or ash. With a slow 
draught, on the contrary, it produces large quantities of smoke and soot, which speedily 
choke the flues, and a considerable amount of ash and einder remains on the bars. 







J...,e 38, 


June 29, 


Junf 30, 






Ui Jay. 


2nd day. 


3rd da;. 


Fire lighled 




Uh. 25 m, 


9 b. 5 m. 


9h. 10 m. 


Steam up . 






Uh. 45 m. 


9h. 20 m. 


9 h. 25 m. 


"Weight of wood used 






10 IbB. 


10 lbs. 


10 lbs. 


Initial leniperalure of water in boiler 






204° 


211° 


210" 


Tcmperuliire of water in tanks 






es- 


66° 


68* 


Uarometer .... 






se -15 in. 


30- 15 in. 


30-nin. 


Estremes of external thermometer 






55°— 13° 


58°— 73° 


46°— 73* 


Extremes of internal thermometer 






68"— 74° 


66=— 73° 


57°— 74' 


Dtwpoiiit .... 






56° 


55° 


53' 


Area of daraijer open 






112 in. 


56 in. 


84 in. 


Weight of tools consumed 






fi04 lbs. 


376 lbs. 


41! lbs. 


Weight or ashes left 






7 lbs. 


13 lbs. 


14 Ibi. 


Per cenla-je of combustible matter in 


ashes .' 




47-3 


26-7 


23-6 


Weight of cinder left 






7 lbs. 


11 Iba. 


9 Iba. 


TtT eentage of combustible matter in 
Weight ot clinker in cinder . 


cinder 




51-4 


64-0 


54-7 






1 lb. 


■15 lb. 


lib. 


Average weight of soot in flues 






•66 !b. 


■66 lb. 


•66 lb. 


Per cenlap:e of combustible mailer in 


soot . 




90-0 






Weight of woier evaporated 






3935 lbs. 


2390 Iba. 


2410 lbs. 


Weight of water evaporated from 21 


"by I'lb. 


coal '. '. 


7 '51 lbs. 


7-21 lbs. 


6-34 IbB. 


Weight of coals per hour for 1 equate fool of gra 


e surfncc 


15-10 lbs. 


9-40 lbs. 


10^27 lb«. 


Duration of experiment . 






8 hre. 


Bhrs. 


8 bra. 


S[iecific gravity of coal . 






1275 






Mean weight of cubic foot of coal 






50-41 lbs. 






Eciinomic weight or space occupied by 1 ton 




44-44 ft. 






Cohesive power of coal , 




S40 






iVo[<.-F, 




OD roiutli mora 


ng, 190'. 







Cadoxton Coal. 

I UEnEBV certify that the nine casks marked C. DX. N. contain a fair sample of the 

Cadoxton Coals, which were mined specially for the service of the " Admiralty Coals 

Investigation." — W, M. Maxwell, Proprietor. 

The Cadoxton Colliery is situated near Cadoxton church, at a short distance from the 

town of Neath, and is worked by level to a depth of 70 yards from the surface, where the 
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▼ein, which is very r^ular, and 3 feet 6 inches in thickness, is divided into two parts by 
a band of stone. The seam has a dip of 4 inches in the yard from east to west, and is 
covered by argillaceous shale. 

The mine is worked by first driving a cross-heading, and then opening and working 
heads in the level, leaving a pillar of 4 yards on the land side of the deep level road. 

The coal, which is described by the proprietor as ** Free-burning or Steam Coal," is 
shipped at Swansea, where the current prices are as follows : — Handpicked, lOs. ; through 
ana through, 6s. 6d. ; and small, 3s. 6d. per ton. 

The specimen sent to Putney for trial was excessively soft, but presented in a marked 
degree the peculiar radiated appearance observed in other varieties of South Wales 

ODiUS. 

Under the boiler it was found to light with such difficulty as to make it necessary 
to prolong the experiment over the space of 24 hours, in order to avoid the inconvenience 
ana loss of heat incident on three successive lighting^s, which, from the time necessary to 
get up the steam, would have materially influencea the results obtained. Even with 
these advantages, however, a very bad fire was produced, as the small coal continually 
choked the draught-ways between the bars ; or, on being stoked, ran through into the 
ash-pit, so as to render this coal far from desirable for use under steam-TOilers. No 
smoKe was however produced ; and the bad quality of the coal seemed rather to arise 
firom its great softness, and the consequent finely divided state to which it had become 
reduced, than to any defect in the composition of the fuel itself. The clinker formed was 
soft, and adhered to the bars. 



Fire lighted . • • . 

Steam up • . • • • 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer • . • . . 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint • • . • . 

^rea of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left • • • • 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues . 

Per centage of combustible matter in soot . 

Weight of water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal . • • . 

Mean weight of cubic foot of coal 

Economic weight or space occupied by I ton 

Cohesive power of coal .... 



July 5 and 6. 



9h. 45 m. 
11 h. 30 m. 
10 lbs. 
190" 

70** 
30' 16 in. 
54»— 76* 
62"— 78" 

55" 

112 in. 

1032 lbs. 

146 lbs. 

70-0 

20 lbs. 

81-8 

16 lbs. 

None 

826iQf lbs. 
8-97 lbs. 
8*60 lbs. 

24 hrs. 

1-378 

57-99 lbs. 

38-55 ft. 



Note, — Final temperature, 158^. 



Ince Hall Pemberton Four-feet Coal. 

I HEREBY certify that the four casks marked P /X 1 to 4 contain a fair sample 

of the Pemberton Four-feet Coals, which were mined specially for the senncc 
of the " Admiralty Coals Investigation." — Wm. Lancaster, Managing Partner of 
the Ince Hall Coal and Cannel Company, 

The colliery from which this coal was extracted is situated in the township of Ince, in 
Mackerfield, near Wigan, county of Lancaster. The vein is 4 feet 4 inches in thickness, 
and regular, with a dip of 1 in 7 towards the east. The overlying and subjacent strata 
are composed of grey rock and fire-clay, the former being above and the latter below the 
seam. The mine is worked by pillars and stalls, and is at present carried to the depth 
of 200 yards, where it yields a coal which is described as " very clean and open-burning, 
used for house and steam purposes." The principal markets are Liverpool, Preston, and 
Fleetwood ; where the current price varies from 8*. 6d. to ds. 3d. per ton delivered on 
board. The coal sells at the pits mouth for 6*. per ton. 

This coal-field is a trough of 1400 yards in breadth, lying between two parallel faults 
nfnning 23** west of north and east of south. 

The coal is rather hard and brilliant, and contains considerable quantities of white 
shale, though but little iron pyrites was observed. During our trials it was found to light 
readily, and get the steam up rapidly, producing a good clear fire, which required little 

D 
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stoking, and left but a small quantity of ash and clinker. A considerable amount of 
smoke was however evolved during its combusticm, and much soot was deposited in the 
flues. 



Fire lighted 

Steam up . 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer . • . • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint • • . • 

Area of damper open 

Weight of coials consumed , 

Weight of ashes left 

Per centage of comhustihle matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212^ by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight, or space occupied by 1 ton 

Cohesive power of coal . * . . 



July 9, 
Itt day. 




9 h. 30 m. 
10 h. 10 m. 

10 lbs. 

158- 
76' 
30-35 in. 

76'— 82* 

57** 
112 in. 
718 lbs. 

9lb8. 

23-7 

12 lbs. 

580 

lib. 

•33 lb. 

10-2 
4680 lbs. 
7-84 Ihs. 
n- 95 lbs. 

8 hrs. 

1-276 

51-83 lbs. 

43-24 ft. 

74-5 



8h. 40 m. 
8 h. 55 m. 

10 lbs. 
2\2r 

74» 
30 -40 in. 
SS'—IV 
74*— 81^ 

56-5 

56 in. 
385 lbs. 

19 Ib^. 

32-0 
incl. in ash. 

'5 lb. 
•88 lb. 

. • 
2900 lbs. 
8-45 lbs. 

11 lbs. 
7 hrs. 



July 11, 

3rd day. 



9h. 20m. 
9 h. 55 m. 

10 lbs. . 

208» 

74* 

30-87 in. 

56*— 76** 

74»_81* 

56* 

84 in. 
499 lbs. 

9 lbs. 

25-0 

5 lbs. 

77-7 

none 

•831b. 

3860 lbs, 

8 • 75 lbs. 

12-47 lbs. 

8 hrs. 






Note, — Tinal temperature on fourth moniiog, 206^. 



Ince Hall Pemberton Five-feet Coal. 

I HEREBY certify that the four boxes marked P ^5 J 5, 6, 15, 16, contain a fair 

sample of the Pemberton Five- Feet Coals, which were mined specially^for the ser- 
vice of the " Admiralty Coals Investigation."- — ^Wm. Lancaster. , 

This mine, which is 180 yards in depth, is situated in the immediate neighbourhood of 
the foregoing, and the produce consequently finds the same markets. The vein is 5 feet 
in thickness, and very regular, with a dip of 1 in 7 towards the east. The overlying strata 
are composed of blue shale, and the subjacent of fire-clay. 

The screened coals at the pit are sold for 55. 6(f. ; free on board at Liverpool, Hs. ; ditto 
at Preston, 7s, Irf. ; and shipped at Fleetwood, Hs. 9rf. per ton. In appearance they 
resemble those from the " Four Feet Seam ;" containing, however, more brown shale ani 
iron pyrites. Under the boiler these coals were found to light easily and burn freely, 
yielding for some time a good clear fire. After the expiration of a few hours, however, 
the draught-ways of the grate became choked, &om an accumulation of a very fusible 
clinker, which attached itself so firmly to the bars as not to be removed without extreme 
difficulty. Considerable quantities of smoke v^re evolved during the experiments, and a 
rather large proportion of ash and clinker remained ^t their termmation. 





August 16, 


August 17, 


August 18^ 




Utday. 


2nd day. 


3id dAy.; 


Fire lighted 


9h. 15 m. 


8h. 40m. 


8 h. 35 m. 


Steam up 








9 h. 30 m. 


9h. 10 m. 


9 h. m. 


Weight of wood used .... 








10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler 








207** 


207** 


210" 


Temperature of water in tanks 








64* 


64" 


64" 


Barometer ...... 








29-85 in. 


29-97 in. 


29-98 in. 


Extremes of external thermometer 








49"— 66* 


50"— 68* 


47"— 69" 


Extremes of internal thermometer 








63*— 6r 


64"— 69" 


66"— 70* 


Dewpoint ....... 








52* 


52" 


63" 


Area of damper open • . • • , 








112 in. 


56 in. 


84 in. 


Weight of coals consumsd • • • . 








714 lbs. 


461 lbs. 


575 lbs. 


Weiufht of ashes left . . ... 








29 lbs. 


37 lbs. 


19 lbs. 


Per centage of combustible matter in ashes 








23-3 


20-6 


16-00 


Weight of cinder left . . . . . 








40 lbs. 


ind. in ash. 


10 lbs. 


Per centag^e of combustible matter in cinder 








55-4 


. . 


45-5 


Weight of cliulcer in cinder • • • . 








5 lbs. 


6 lbs. 


5 lbs. 


Average weight of soot in flues 








•33 1b. 


•33 lb. 


•33 lb. 
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Per eentage of combustible matter in soot 
Weiffht of water evaporated . . • • . 

We^t of water evaporated from 212^ by 1 lb. of coal . 
Weight of coals per hour for 1 square foot of grate surface 
Daration of experiment • • . . . 

SpeciOc gravity of coal ••«.•'• 
Mean weight of cubic foot of coal .... 
Eeonomic weight, or space occupied by 1 ton 
CSohesive power of coal ...... 



Anguit 16, 
Itt flay. 



August 17, 
2ud day. 



650 
4770 lbs. 
7-66 lbs. 
17-85 lbs. 

8hr8. 

1-269 

51-83 lbs. 

43*24 A. 

71-5 



• • 



3055 lbs. 

7-62 lbs. 

11 -52 lbs. 

Shrs. 



• • 



. • 



Augtitt 18, 
Srd day. 



• • 



4060 lbs. 

7-90 lbs. 

14-37 lbs. 

8hrs, 






Note. — ^Final temperature od fourth morning, 194^. 



Ince Hall Pbmberton Yard Coal. 

I HEREBY certify that the four boxes marked (Yj 1 1 to 14 indusive contain a fair 

sample of the Pemberton Yard Coals, which were mined specially for the service 
of the " Admiralty Coals Investigation." — ^Wm. Lancaster. 

This coal is raised in the same township as the two foregoing varieties. The pit is 
situated near the canal in the township oi Ince, and its produce is disposed of at the 
same markets as that of the Four and Five Feet seams. The current price for screened 
coal is at the pit 6«. 6d. ; free on board at Liverpool, 9s. ; at Preston, 8s. 6d. ; and at 
Fleetwood, 9*. vd. per ton. 

The vein varies in thickness from 32 inches to 3 feet ; and has a roof of blue shale, and 
a hard floor, with an inclination of about 1 in 7, a few points to the north of cast. 

"This coal-field is a belt of 1 100 yards, interposed between two parallel faults running 
nearly north and south ;" and the mine, being quite free from water, requires no hydraulic 
machinery. The coal, which is of a full black colour, with a cubical fracture, contains but 
little shaly matter or iron pyrites, and is stated to be chiefly employed for. steam purposes 
and the manufacture of coke. When tried under the experimental boiler, it was found to 
light easily, and produce a good clear fire, although large quantities of smoke were evolved 
from the chimney, particularly on stirring the fire. 

In stoking this coal it is merely necessary to work it regularly back from the dead- plate. 
The amount of ash and clinker left was not considerable ; and the latter, being infusible, 
and therefore not attacking the bars, did not interfere with the draught-ways of the 
grate. 



Fire lighted 

Steam up • 

Wei$(ht of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer • . • . 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint . • • • 

Area of damper open 

Weight of coals consumed 

Weight of ashes left . 

Per eentage of combustible matter in ashes 

Weight of cinder left 

Per eentage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per eentage of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212** by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



August 20, 
1st day. 



8h. 45 m. 
9 h. 5 m. 

10 lbs. 

194' 

66* 

30 -20 in. 

58**— 70* 

68"— 7r 

57/* 

112 in. 

601 lbs. 

9 lbs. 
7-2 

10 lbs. 

65-8 

4 lbs. 
• 33 lb. 

63-2 
4500 lbs. 
8 • 74 lbs. 
15-02 lbs. 

8 hrs. 

1-348 

47 • 90 lbs. 

46-66 ft. 

75-5 



August 21, 
2n(l day. 



AuguBt22^ 
3^ day. 



9 h. 15 m. 
9 h. 25 m. 

10 lbs. 

210* 

68** 

30-25 in. 

62**— 73* 

70*- 74** 

58° -5 

56 in. 
368 lbs. 

16 lbs. 

41-5 

6 lbs. 

80-5 

lib. 

•33 lb. 



9h.35m. 
9 h. 45 m. 

10 lbs. 

211* 

66* 

30-30 in. 

60**— 72* 

71**— 74* 

o9» 

84 in. 
479 lbs. 

nibs. 

14-1 

5 lbs. 

88-4 

2 lbs. 

•33 1b. 



2690 lbs. 3880 lbs. 



8*33 lbs. 

9*20 lbs. 

Shrs. 



9-27 lbs. 

11 -97 lbs. 

8 hrs. 



Nate. — Final temperataie on 



burth moining, 2\7f*, 
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Ikce Hall Company's Furnace Vein Coals. 

I HEREBY certify that the four boxes marked (F) 7 to 10 contain a fair sample of the 
Furnace Vein Coals, which were mined specially for the service of the "Admiralty 
Coals Invi-stigation," — Wm. Lancabter, 

This coal, like the three preceding varieties, is the property of the Incc Hall Coal Com- 
pany, and ia situated in the township of Ince, near Wigau. The scam from which it is 
raised is 5 feet in thickness, and very regular, having an inclination of about I in 7 towards 
the east. The roof is composed of shale, and the floor of soft fire-clay. The working, as 
in the other cases, is conducted by means of stalls and pillars, and the ]>roduce shipped at 
the same ports as that of the other Incc Hall collieries. 

The coal ia described as "free from sulphur, strong, and leaving but little ash, not 
aflected by teeping, and much used for steam purposes, glass-houses, and iron-forges," 
The present current prices are as follows : — At the pit's mouth, 5s. 6d. ; free on board at 
Liverpool, fis. ; delivered at Preston, 7s- Hrf. ; and at Fleetwood. Hs. 9rf. per ton. 

In appearance this coal differs from the three preceding varieties, in being less bright, 
and containing more brown shale. In the furnaee it lights easily, but evolves much smoke, 
and leaves a large quantity of ash and clinker of a whitish colour, which obstructs the 
draught, and requires the frequent use of the rake, by which it may be removed without 
difficulty, as it docs not melt or adhere to the bars. A quick draught is required in order 
to keep up a good fire ; as with a slow one the furnace becomes very troublesome to manage, 
and the combustion sluggish. 

On the third day some of the fire-bars fell out, which obliged us to limit the duration 
of the experiment to seven hours ; and from the frequent opening of the fire-doors, iu 
attempting to replace them, and the consequent cooling down of the whole apparatus, it is 
probable that the results obtained on that day may be rather lower than they would have 
been under ordinary circumstances. 



1 AugiiBia.!, 


Aiigiul 'H. 


Augu« 25, 




!•! day. 


•J„d dty. 


3rcl ■)■)'. 


Firelishted 


9 h. 30 m. 


9 h, 35 m. 


9h. Om. 


Steam up 






9 h. 40 m. 


9h. 55 m. 


9ii. 10m. 


Weight of wood used .... 






10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in hoilcr 






212' 


210° 


210° 


Temperamre of water in tanks 






66- 


es- 


68* 


BsTometer ...... 






30-23 in. 


se -22 in. 


30-25 iu. 


Extremes of entemal thermomctor 






59°~73° 


59°— 72° 


59°-75° 


Extremes of internal Ihermometer 






70"— 74° 


70°— 73'" 


69°— 75* 








61' 


57° 


58- 


Area of damper open .... 






112 in. 


56 in. 


163 in. 


Weight of coals consumed 






545 lbs. 


429 lbs. 


526 lbs. 


Weight of nahes If ft ... . 






26 lbs. 


17 Iba. 


25 Iba. 


Per centage of combuMible matter in ashes 






74-7 


75-6 


73-1 


Weight of cinder left .... 






12 Ibi. 


13 lbs. 


incl. inaah 


Per centage of combustible matter in cinder 






79-0 


66-6 




Weight of clinker in cinder . 






7 1b». 


3 lbs. 


7 'lbs. 


Average weight of soot in flues 






•33 lb. 


■ 33 lb. 


■331b. 


Per centage of comhuBlible matter in soot . 






63 7 






Weight of water evaporated 






3820 lbs. 


2640"lb8. 


3550 Ibi. 


Weipht of water evaporated from 212° by 1 Ib.ol 


coal .' 




7-44 lbs. 


7-00 lbs. 


7-98 lbs. 


Weight of coale per hour for 1 aquare foot of grat 


e surface 




13-82 lbs. 


10-72 lbs. 


15-02 Ibi. 


Duration of experiment .... 






a bra. 


8hrs. 


7hrs. 


Specific gravity of cobI .... 






1'314 






Mean weigiit of cubic foot of coal 






49-33 lbs. 






Economic weight or apace occupied by 1 ton 






45-43 ft. 






Oohesive power of cool .... 






71-5 















peraluro on fourth n 



Hollands and Grken's Patkj 



r Fuel. 



I HEREBY certi^ that the artificial fuel sent herewith is a fair sample of Hollands 
and Green's Patent Fuel, which was manufactured specially for the service of the 
"Admiralty Coals Investigation," — Hollands and Green, Patentees. 
This fuel is made into blocks 5 inches square, and has the following compo»ition : — 



Lime 
Gypsum 

Alum 



100 parts 
17 » 
17 „ 
17 .. 



Aluminous clay . 
ScreeuingB of Newcastle coal , 

These ingredients are manufactured into fuel by first grinding the lime, g3-psum, alum, 
and salt, and adding them in a dry state to the coal. The clay is then mixed with about 
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I 



_. gallons of water, and thrown on the prepared coal, which is moulded into bricks cither 
liy Band or by the aid of machinery. 

Under the boiler this fuel was found at first to lif^ht easily and produce a good fire; 
but as the experiment proceeded, the bars became choked from the great accumulation of 
clinker, arising from the quantitj' of foreign matters added to the coal, and which cannot 
&il fo produce very large amounts of clinker and ash. The lime and gypsum are evi- 
jdently added for ihe purpose of cementing together the particles of coal ; but the motive 
fcr the addition of alum and common salt is far from obvious, as their only tendency must 
be to greatly increiisc the amount of clinker formed. 

On the first day of the experiments the blocks weic each broken into three or four 
pieces and then stoked as ordinary coal. On the second day, however, the blocks were 
charged whole on the dead-plate, and then gradually worked back with the rake, which 
has the advantage of producing a clear fire, which gives off less smoke than that obtained 
by the first method. 



K^ 





A>iitti>i :;;, 


Augu.t is, 


Aiinmt 29, 




l.tday. 


2nd daj. 


3tcl Jny. 


Fire lighted 


9h. 45ni. 


9 h. 5 m. 


9h. 45 m. 


Steam up 


10 h. SO in. 


9h. 15ra. 


9h. 55 m. 


Wfighl of woorl used ....,,. 


10 lbs. 


10 lbs. 


10 lbs. 


Initial teraperature of waier in boiler .... 


190° 


211° 


212° 


Temperalure of water ill tanks ..... 


66° 


66° 


66" 


Barometer 


30- U in. 


30-07 in. 


30-02 in. 


Extremes of eitem«l ihermomeler . . . , . 


65'- 68° 


60°— 72° 


62°— 74° 


Enl'emes of internal Ihermoiiieier ..... 


69'— 70" 


69°— 74° 


70°— 75° 


Dewpoinl 


53' 


52° 


59° 


Area of damper open . 


112 in. 


168 in. 


84 in. 


Weight of fuel consumed 


537 lbs. 


642 lbs. 


534 lbs. 


Weight of Mhes left 


35 lbs. 


28 lbs. 


34 lbs. 


Per cenlage of combuatihle matter in nshee 


17-3 


137 


22-0 


Weight ol cinder left 


161b>. 


12 Iba. 


22 lbs. 


Per cenlage of combu*iible matter in cinder 


65-0 


12-4 


6T0 


Weight of clinker in cinder 


21 Ibi. 


28 lb». 


IS lbs. 


Aventge weight nf soot in fluei ..... 


•33 lb. 


■33 lb. 


■ 33 lb. 


Per centnge of combustible matter in soot 


65-0 






Weight of water evaporated ...... 


3330 Iba. 


4300 lbs. 


3650 lbs. 


Weight of water evaporated from 212" b_v 1 lb. of fuel . 


7-33 Iba. 


7-67 Ibi. 


7-77 lbs. 


Weight of fuel per hour for 1 stjuare (ooi of grate surface 


13-42 lbs. 


16 05 lbs. 


13-35 lbs. 


Duration of experiment 


8hrs. 


8hn. 


6hn. 


Specific |rravity of fuel ....... 

Mean weight of cubic foot of fuel 


1-302 






64-84 lbs. 






EcoDomii: wein;ht or space occiijiied by 1 ton 


34-56 fl. 






Cohesive power of fuel .... ... 














1 JVblf.— Final tempi; [■liiiii Dii Titutth mo 


ning.aon 







Birch Grove Graigola Coal. 



I 



1 HEBEBY certify that the boxes marked respectively 1) 2, 3, 4, 5, 6, 7, fS, contain a 
fair sample of the Birch Grove Graigola coals, which were mined Bpocially for the 
service of the " Admiralty Coals Investigation," — William Watson, Agent. 

The Birch Giove Colliery is situated 44 miles N.N.W. of Swansea, which is the ship- 
ping port, and from whence the produce is sent to nearly all parts of the world to be cm- 
ployed for steam purposes. 

The present depth of the mine is 61 fathoms, and the thickness of the si'am (which is 
tolerably regular) 6 feet. It has an inclination of li inches per yard towards the north- 
west, and the overlying and subjacent strata are composed of " hard black stone." 

The vein is worked oy stalls and pillars, and the present current price of the coal is 9a. 
per ton. 

This coal presents a brilliant, irregular fracture when broken, and many portions 
possess that peculiar radiated appearance so often observed in other varieties from the same 
aistrict. Scarcely any white shale could be detected, but spots of iron pyrites were nume- 
rous. During our exjieriments it was found to light with tolerable case, producing a good 
clear fire with little smoke ; but being very soft, a considerable portion crumbled on the 
grate, and fell through the bars. When thrown on the fire or stirred, it burns with scinti i 
lation- The clinker is small in quantity, and adheres firmly to the bars. 

In the third trial some of the bars fell out just before closing the experiment, which 
accounts for the large quantity of ash and cinder noted for that day, as also for their 
being weighed together, and not separately, as is customary in the case of other coals. 
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Fire lighted 

Steam np • 

Weifi ht of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer • • . . 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint .... 

Area of damper open 

Weight of coals consumed 

Weight of ashes led 

Percentage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centan:e of combustible matter in soot • .: 

Weight of water evaporated 

Weight of water evaporated from 212* by lib. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight, or space occupied by one ton 

Cohesive power of coal . . , . 



August 30, 
Itt day. 



9 h. 30 m. 

9 h. 45 m. 

10 lbs. 

209" 

70- 

29-95 in. 

63*- 74* 

70*— 75' 

54* 

112 in. 

557 lbs. 

nibs. 

17-3 

7 lbs. 

50-0 

3 lbs. 

None. 



August 31, 
2nd day. 



• • 



4630 lbs. 
9*46 lbs. 
13-92 lbs. 

8 hrs. 

1-360 

51-00 lbs. 

43-92 ft. 

590 



9 h. 10 m. 
9 h. 30 m. 

10 lbs. 

208' 

70* 

29-94 in. 

60*— 74* 

72*— 76" 

55" 

56 in. 
460 lbs. 

27 lbs. 

23-3 

21 lbs. 

44-9 

8 lbs. 



3680 lbs. 

9*14 lbs. 

11-50 lbs. 

8 hrs. 



September !» 
3rd day. 



10 h. 25 m. 

10 h. 40 m. 

10 lbs. 

210* 

68* 

29-87 in. 

58*— 73* 

70O— .75* 

53* 

84irL 

469 lbs. 

56 lbs. 

71-6 

incl. in ash. 

. a 

8 lbs. 



3870 Ibe. 

9*06 lbs. 

ll-72lbfc 

8 hrs. 



Note, — Final temperature ou fourth morniDg, 184^. 



Ibstock Coal. 

I HEREBY certify that the four casks marked No. 1, 2, 3, 4, contain a fair sample of 
the Ibstock Coals, which were mined specially for the service of the ** Admiralty 
Coals Investigation.'* — ^William Gill. 

The Ibstock Colliery is situated at Ibstock, about 11 miles from the town of Leicester, 
from whence the coal is sent by canal and railway to various parts of England. It is 
described as " Mingy, or Cleft Coal, with a cubical fracture, adapted for house purposee^ 
and more particularly for steamers." The mine is 128i yards m depth, and the vein 
Si feet thick, and tolerably regular. " This coal will not coke, and has been employed by 
some of the railway companies instead of that fuel. It contains no sulphur, and conse* 
quently does not aestroy the iron- work of the furnaces." 

The vein occurs in fire-clay, and the coal sells at 7s, 6(1. per ton at the pit's mouth. 

The specimen sent for experiment was of a full black colour, with a- cubical frac- 
ture, and contained a considerable amount of, iron pyrites, and but little white shale. 

On the ^rate it was found to produce a good clear fire, and with careftil stoking gave 
off but little smoke. This coal oehaves precisely like an ordinary splint, and with a 
quick draught leaves a rather large quantity of cUnker, which does not however attach 
itself to the bars. 



Fire lighted 

Steam up . . • 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer . . • • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint .... 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder led 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Aveiage weight of soot in fines 

Per ceniage of combustible matter in soot 

Weight ot water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 



September 12 
1st day. 



9 h. 15 m. 

9 h. 35 m. 

10 lbs. 

203* 

58* 

29*12 in. 
49»— 590 

60?— 66* 

'52* 
112 in. 
745 lbs. 

10 lbs. 
29-9 

11 lbs. 
58-1 
7 lbs. 
•31b. 

4270 lbs. 
6.63 lbs. 
18*62 lbs. 



September 13, 
2nd day. 



9 h. m. 
9 h. 20 m. 

10 lbs. 
206* 

60* 

29-90 in. 

51*— 61* 

60»— 67* 

53* 

56 in. 

538 lbs. 

13 lbs. 

33-3 

11 lbs. 
64*4 
2 lbs. 
•31b. 

3220* lbs. 
6 '92 lbs. 
13*45 lbs. 



September lit 
Srd day. 



9 h. 10 m. 
9 h. 30 m. 

10 lbs. 

210° 

62° 

30*23 in. 

550_64<' 

65®— 68*^ 

bS^ 

84 in. 

544 lbs. 

12 lbs. 

270 

6 lbs. 

46*7 

3lb». 

•31b. 

3410*lb8. 
7*18 lbs. 
13*60 lbs. 




I 



P'Dnration of experiment . 

1 SpeciBe gravity of coal . . . 

Mean weight of cubic fnot of coal . 

EcoDomic weight, or space occupied by 1 tr 

Coheiivc puiverof coal 
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8 hra. 

1-291 
47-33 lbs. 
47 35 ft. 

620 



Moss Hall Pemi 



iQg. 21U^- 



Foob-Feet Coal. 



I DEREBY certify that the three casks marked P 4, Nos. ], 2, 3, contain a fair sample 

of the Pembcrton Four-Feet Coals, which were mined specially for the eervice 

of the " Admiralty Coals Investigation." — Richard Christopher, a Proprietor 

and Agents 

This coal is raised from the Pemberton Four-Feet Mine at the Moss Hall Colliery, in 

the township of Ince, jtarisli of Wigan, Lancashire. The depth of the mine is 208 yards, 

and the vein, which has a regular thickness of 4 feet 6 inches, has an inclination of 1 in 

7 towards the east. The suDJacent and overlying strata consist of strong metal and hard 

white rock, and the coal, which is described as "'free burning, hot, and clear," is worked 

by ends and walls. Liverpool is the principal market for the coal, and is distant from 

the mine 22 miles by railway, and 3fi n;iilca by canaL The current price at the pit's 

mouth is 6<. per ton. 

The specimen sent up for examination was a very bright coal with a cubical fracture, 
free from iron pyrites, and containing but little shaly matter, or mineralized charcoal. 

During our trials it was found to ignite readily, and produce a good clear fire, which 
required but little stoking in order to keep the steam briskly blowing off. Little ash or 
clinker is produced; but large quantities of black smoke are given off during the whole 
time of comoustion. 



'Fire lighted 

Steam up . 

Weigiil of wood used 

Initial lemperalure of water in boil 

Temperature of water in tanks . 

Barometer .... 

Eitremes of external Ibermometer 

Eitremes of intL-rual tliermomeler 

Dewpoint .... 

Area ol damper open . 

Weight of coals consumed 

Weight of aahes Icfl 

Per ccDlage of combustible mutter 

Weight of cinder left 

Per eentafje of combustible mailer 
■ Weight of clinker in cinder 
L Aversffc weight of f^ooI i,i flues 
I xer centaRc of com bustibie mutter in soot . 
F Weight of water evaporateti , 

Weight of water evaporali'U from 212° by 1 lb. o 

Weight of coala per hour for 1 square footof gra! 

Duration of experiment .... 

SpeciBc gravity of coal .... 

Mean weight of cubic fool of coal 

EciiDOuiic weight or space occupied by 1 Ion 

CoheBive power of coal .... 






2h. 15 m 
2 h. 35 ni 

lOlba. 

210'' 

58" 
30-38 in, 



50° 
112 in. 

6U6 lbs. 
Slbt. 

31-a 

5 lbs. 

73*9 

2lbi. 

-66 lb. 

89-0 
4710 lbs. 
8-9Glb». 
15- 15 lbs. 

8hrs. 

1-258 
47-33 Iba. 
47 -35 ft. , 

■71-S 



10h.l5 u: 
lOh. 25n 

10 lbs. 
210° 



51° 
S6ii). 
422 ibs. 
10 lb''. 
32-2 
Bibs. 
S5-8 
) lb. 



8 h. 55 m. 

9 \\. 30 m. 
10 !bj. 



533 His. 
1 Iba. 
30-8 



3640 Ibe. 

8-UO Ibi. 

13-32 Iba. 

8 bra. 



Moss Hall Pemderton Five-Feet Coal. 



^1 I rerery certify that the three casks marked P 5, Nos. 1, 2, and 3, contain a fair 

^1 sample of the Pembcrton Five-Feet Coals, which were rained specially for the 

^P service of the " Admiralty Coals Investigation." — Richard Christophkh, a Pro- 

^H prietor and Atjciti. 

^ This colliery is situated in the immediate neighbourhood of the preceding, and like it 

ia worked by the wall and end method, and the produce chiefly sent to Liverpool. The 

mine is 180 yards in depth, and the vein, which is 5 feet in thickness and very regular, 

has a dip of I in 7 towards the east. The coal (sold at 5s. per ton at the pit) is described 

^^ by the proprietors as "hard, burning moderately freely, and very hot." 
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In appearance this coal so exactly resembles the foregoing, that it is impossible to dis- 
tinguish between them. During our experiments it was found to light easily and blow 
off the steam rapidly for the first few hours ; but after a time the bars become chared 
with a fusible clinker, which adheres so firmly that it cannot be removed whilst the fur- 
nace is alight, and consequently the draught-ways are partially choked, and the intensity 
of the fire is reduced. 

At the close of the experiments considerable quantities of ash and clinker remained on 
the grate, some of the latter being in such small pieces that it could not be separated 
without considerable difficulty from the former, for the purpose of weighing. 



Fire lighted .... 

Steam up 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer 

Extremes of external. thermometer 
Extremes of internal thermometer 

Dewpoint 

Area of damper open . 

Weight of coals consumed . 

Weight of ashes left • 

Per centage of combustible matter in ashes 

Weight of cinder left . 

Per centage of combustible matter in cinder 

Weight of clinker in cinder • 

Average weight of soot in flues . 

Per centage of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212^ by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment . . • 

Specific gmvity of coal 

Mean weight of cubic foot of coal. 

Economic weight or space occupied by 1 ton 

Cohesive power of coal . . • • 



October 6, 
Itt day. 



October 10, 
2nd daj. 



9h. 15 ro. 

9h. 30m. 

10 lbs. 

207* 

62* 

29* 93 in. 

50" 

112 in. 
519 lbs. 

12 lbs. 

28-0 

9 lbs. 

60-0 

8 lbs. 

•33 lb. 

79-1 
3245 lbs. 
7 -09 lbs. 
12-97 lbs. 

8hr8. 

1-283 
48 -33 lbs. 
46-37 ft. 

78-5 



9 h. 35 m. 

lOh.Om. 

II lbs. 

197» 

50; 

29-85 in. 

• a 

39o_50« 

48* 

84 in. 

563 lbs. 

1 1 lbs. 

31-0 

18 lbs. 

59-0 

8 lbs. 

•33 lb. 

• • 

3430 lbs. 

7 -17 lbs. 

14 -07 lbs. 

8 bra. 



Note, — Final temperature on lecond morning, 202^. 
Final temperature on third morning, 207^. 



Moss Hall Co.'s New Mine Coal. 

I HEREBY certify that the three casks marked N. M. Nos.'l, 2, 3, contain a fi&ir sample 
of the New Mine coals, which were mined specially for the service of the "Admiralty 
Coals Investigation." — Richard Christopher, a Proprietor and Agent, 

These coals like the foregoing are raised in the township of Incc, parish of Wigan. 
The vein, which is 4 feet 6 inches in thickness, is divided in the middle by 4 inches of 
" metal," and has an inclination of 1 in 7 towards the east. The overlying and subjacent 
strata are composed of warren earth and soft blue metal, and the coals are described as 
" moderately hard, free-burning, and producing a great heat." The mine, which is 
worked by end and wall, is 110 yards in depth, and situated at a distance of 22 miles 
by railway and 36 by canal from Liverpool, which is the principal market for the coal. 
The present current price is bs. per ton at the pit's mouth. 

In appearance this coal resem oles the two foregoing varieties, and under the boiler was 
found to yield very similar results, as may be seen by the following table : — 





October 11, 


October 12, 


October 13, 






Ist day. 


2nd day. 


3rd day. 


Fire lighted ......... 




9 h. 35 m. 


9h. 35 m. 


9h. 10 m. 


Steam up . . • • • « 










9 h. 50 m. 


10 h. 5 m. 


9 h. 35 m. 


Weight of wood used 










10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler . 










207** 


200* 


204» 


Temperature of water in tanks • 










52* 


52* 


52* 


Barometer ...... 










29- 58 in. 


29 • 60 in. 


29 '84 in. 


Extremes of external thermometer 










44'*— 54* 


41**— 53** 


40*— 49* 


Extremes of internal thermometer 










55'— 62* 


54<»-_67« 


53*— 58* 


Dewpoint ...... 










44** 


43' 


41* 


Area of damper open .... 










112in. 


56 in. 


84 in. 


Weight of coals consumed 










606 lbs. 


465 lbs. 


566 lbs. 


Weight of ashes left .... 










15 lbs. 


14 lbs. 


13 lbs. 


Per centage of combustible matter in ashes. 










22-8 


16-7 


20-0 


Weight of cinder left • • • • 










8 lbs. 


12 lbs. 


8 lbs. 


Per centage of combustible matter in cinder . 








> 


70-0 


66-6 


62*9 
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Weight of clinker in cinder • • • • . 

Average weight of soot in flues . . • • • 

Per centage of combustible matter in soot • 

Weight of water evaporated . . • . . 

Weight of water evaporated from 212" by 1 lb. of coal • 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment . • • • 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight, or space occupied by 1 ton 

Cohesive power of coal • • • • 



October II, 
Ut day. 



10 lbs. 

•33 lb. 
57.3 

3910 lbs. 

7 -38 lbs. 

15 -15 lbs. 

Shrs. 

1-278 

48 '41 lbs. 

46-28 ft. 

76-5 



October 12, 
2nd day. 



6 lbs. 
•331b. 

266b'lb8. 

6*66 Iba. 

ir62lba. 

8hrs. 



• a 



October 18, 
3rd day. 



9 lbs. 
•331b. 

3560 lbs. 
7 -10 lbs. 
14-75 lbs. 
8hrs. 



Note, — Final temperature on fourth morning, 188^. 



HOTLAND AND ElSECAR Co.'s HaRD CoAL. 

I HEREBY certify that the four boxes marked H. and E. C. C*., also T. S. H. H., con- 
tain a fair sample of the Hoyland and Elsecar Co.'s coals, which were mined 
imecially for the service of the '* Admiralty Coals Investigation." — Timothy Smith, 
manager. 

This coal is extracted from the Bamsley or Three Yard seam, and is worked at Hoyland 
Nether, under the name of the Hoyland and Elsecar Co.'s coal. The present pits are 
respectively 130 and 132 }^ards in depth. The seam has a dip of 1 in 14 N.E. and varies 
from 7 feet 6 inches to 8 feet in thickness. It is overlaid by thick strata of " strong blue 
band," with fire-clay underneath. 

This coal is described as being '* very hard, durable, and excellent for steam purposes." 
The mine is worked in banks or stalls to the rise of the seam, 30 yards wide, with 30 yards 
of pillars left for the purpose of working back to the level. The principal market 
is Hull, from whence the coal is exported to the various ports on the eastern coast of 
England. The present current price at the shipping staitn at Elsecar, on the Dearne 
and Dove canal, is 5*. 9(f. per ton. 

The sample of the coal which came into our hands very much resembled silicified wood 
in structure, consisting of broad layers of a brownish colour, with alternate bands of a 
bright jet-like substance. Under the boiler it was observed to light easily and bum 
freely, leaving large quantities of white ash, which impeded the action of the draught: 
much smoke was evolved during the experiments, especially when fresh coals were thrown 
on the fire. 

The best results were obtained when a moderately quick draught was employed. 





October 15, 


October 16, 


October 17, 


^a^^^^^t^m^m 


let day. 


2nd day. 


3rd day. 


Fire lighted 


9 h. 45 m. 


7 h. 25 m. 


9 h. 50 m. 


Steam up . 








10 h. 15 m. 


7 h. 50 m. 


10 h. 5 m. 


Weight of wood used .... 








10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler. 








IBS** 


196" 


206" 


Temperature of water in tanks. 








50° 


52" 


54" 


Barometer ..••.. 








30-03 in. 


30 07 in. 


30-25 in. 


Extremes of external thermometer • 








SO*— 51" 


43"— 58" 


540—62" 


Extremes of internal thermometer 








52"— 57" 


57"— 62" 


58"— 65" 


Dewpoint ...••< 








47. 


48" 


51" 


Area of damper open .... 








112 in. 


56 in. 


84 in. 


Weisrht of coals consumed 








488 lbs. 


402 lbs. 


401 lbs. 


Weight of ashes lefl .... 








13 lbs. 


19 lbs. 


21 lbs. 


Per cenlanre of combustible matter in ashes 








33-0 


23-0 


310 


Weight of cinder left . 








19 lbs. 


21 lbs. 


26 lbs. 


Per centage of combustible matter in cinder 








66-6 


59-6 


60-7 


Weight of clinker in cinder 








lib. 


• • 


. . 


Average weight of soot in flues. 








0-66 lb. 


0-66 lb. 


0-66 lb. 


Per centajre of combustible matter in soot . 








81-8 


• . 


• . 


Weight of water evaporated 








3540 lbs. 


2670 lbs. 


2740 lbs. 


Weight of water evaporated from 2 1 2" by 1 lb. of coal . 




8-49 lbs. 


7-83 lbs. 


7-90lb6. 


Weight of coals per hour for 1 square foot of grate surface 




12-20 lbs. 


10-05 lbs. 


10-02 lbs. 


Duration of experiment .••.... 




8 hrs. 


8 hrs. 


8 hrs. 


Specific gravity of coal • . « • . 


• • 1 




1-317 


. • 


. • 


Mean weight of cubic foot of coal • • < 


» • 




48-24 lbs. 


• • 


. • 


Economic weight or space occupied by 1 ton 


• • 




46-47 ft. 


• • 


. . 


Cohesive power of coal . • . • . 


» • 




82-5 


• • 


• • 



Ab^e.— Final temperature on fourth morning, 206^. 
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Aberahan Merthtr Coal. 

A 
I HEREBY certify that the four casks marked ^ Nos. },2, 3y 4, contain a fair sample 

of the Aberaman Merthyr coals, which were mined specially for the service of the 
'* Admiralty Coals Investigation." — James A. Wise, Agent. 

This coal is worked from the Aberaman 4 feet vein. The pit (81 yards in depth) is situ- 
ated on the Aberaman estate on the west side of Aberaman Valley, Glamorganshire. The 
seam, which is regular, and 6 feet in thickness, has an inclination of 3 in<£es in the yard 
towards the south, and is worked by stalls and pillars, the subjacent and overlying strata 
l)oing composed of ^* strong shale.'* The mine is situated at a distance of about 22 miles 
from Cardiff, from whence the coals are shipped to all the principal ports in the world 
where steam coals are employed. The current price is \0s. per ton. 

The specimen examined was brilliant, and granular in its structure, but exhibited little 
of the radiated appearance so frequently observed in other coals fron this district. Small 
quantities of white shale were perceived, but it contained little or no iron pyrites ; although 
layers of a substance resembling mineralized charcoal were very abundant. 

This coal when once lighted was found to make a good clear fire, and with a quick 
draught blows off steam rapidly. The clinker produced was not in large quantities, and 
did not adhere to the bars, but the amount of ash was greater than frmn many varieties 
of the South Wales coals. Little smoke was evolved during the experiments. 



Fire lighted 

Steam up ....... • 

Weight of wood used ...... 

Initial temperature of water in boiler. 
Temperature of water in tanks . • • . . 
Barometer .•••...• 
Extremes of external thermometer .... 

Extremes of internal thermometer • • . . 
Dewpoint ........ 

Area of damper open ...... 

Weight of coals consumed • • • . . 
Weight of ashes left ..•••• 

Per oentage of combuitible matter in ashes . 

Weight of cinder left . 

Per centage of combustible matter in cinder • 

Weight of clinker in cinder ..... 

Average weight of soot in flues ..... 

Per centap^e of combustible matter in soot • 

Weight of water evaporated ..... 

Weight of water evaporated from 212**^y 1 lb. of coal . 
Weight of coals per hour for I square^foot of grate surface 
Duration of experiment ...... 

Specific {rravity of coal ...... 

Mean weight of cubic foot of coal .... 

Economic weight or space occupied by 1 ton 

Cohesive power of coal ...... 



October IS, 


October Ifi, 


October 20, 


IstcUy. 


2ad<iay. 


3rd day. 


9h. 15 m. 


9h. 15 m. 


6 h. 45 nu 


9h. 30 m. 


9 h. 45 m. 


7h. 10 m. 


10 lbs. 


10 lbs. 


10 lbs. 


208« 


208' 


210- 


58» 


58* 


60* 


30-05 in. 


30 07 in. 


30*03 in. 


50*— 65* 


55*^— 65» 


43*— 63* 


64*— 69* 


66-— 70» 


56-— 68* 


49* 


48« 


50* 


112 in. 


56 in. 


84 in. 


486 lbs. 


294 lbs. 


425 lbs. 


8 lbs. 


nibs. 


12 lbs. 


67-0 


69-3 


63-4 


12 lbs. 


18 lbs. 


15 lbs. 


82-0 


85-5 


761 


4 lbs. 


lib. 


2 lbs. 


None. 


• • 


. • 


4250 lbs. 


2330 lbs. 


3630 lbs. 


10-07 lbs. 


9-09 lbs. 


9-43 lbs. 


12*15 lbs. 


7-35 lbs. 


10-62 lbs. 


8hr8. 


8hrs. 


8hrs. 


1-298 


. . 


• • 


51-41 lbs. 


. . 


. . 


43-57 ft. 


• • 


. • 


74-0 


. . 


. . 



Note, — Final temperature on fourth morning, 185^. 



Earl Fitzwilliam's Elsecar Coal. 

I HEREBY certify that the four boxes marked E. contain a fair sample of the Elsecar 
Colliery hard coals, which were mined specially for the service of the '* Admiralty 
Coals Investigation." — Benjamin Biram, Agent far Earl Fitzwillianu 

This coal is the produce of the Bamsley or Elsecar seam, and was raised from a pit 
near Fingles Bridge, in the township of Brampton Breston, at a depth of 154 yards from 
the surface. The vein has a dip of 1 in 12 towards the north-east, and is usually about 
9 feet in thickness. The overlying stratum is "stone bind," and the subjacent, fire-clay. 
The coal is worked in faces of 40 or 50 yards in length. The principal market is HuU, 
which is about 80 miles from the colliery, but large quantities are consumed by iron-workB 
in the immediate neighbourhood of the mine. Tlie present current price is b$. 9d. -per 
ton of 21 cwt. 

This very much resembles the Hoyland and Elsecar Co.'s coal^ but is brighter and 
contains more iron pyrites. During the experiments it was found to light eausily, burm 
freely, and get up steam rapidly ; considerable quantities of ash were, however, produced, 
and unless the fire was frequently cleared, the draught became choked, and the cleameat 
of the fire impaired. 
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Fire lighted . . • • • 

Steam up • • • • 

Weight of wood used 

Initial temperature of water in hoiler 

Temperature of water in tanks 

Barometer • • . • • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint • . • • • 

Area of damper open • • • 

Weight of coals consumed 

Weight of ashes leH . • • 

Per centage of comhustihle matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of cKnkcr in cinder . • 

Average weight of soot in flues • 

Per centage of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212"* by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment • . • • 

Specific gravity of coal .... 

Mean weight of cubic foot of coal . . 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



October 22, 
Ut day. 



10 h. 25 m. 
10 h. 55 m. 

10 lbs. 
185* 

56" 

30-15 in. 

54"— 62'* 

eO*— 66** 

55** 

112 in. 

533 lbs. 

gibs. 

19-8 

11 lbs. 
79-8 
2 lbs. 
•5 1b. 
78-5 

3900 lbs. 

8-71 lbs. 

13-32 lbs. 

8 hrs. 

1-296 

47 • 24 lbs. 

47 • 45 ft. 

77-0 



October 23, 
2nd day. 



9 h. 30 m. 
9 h. 45 m. 

10 lbs. 
208" 

58" 
30*21 in. 
49»— 61" 

54" 

56 in. 

386 lbs. 

11 lbs. 
13-7 
17 lbs. 
80-7 

1 lb. 
• 5 lb. 

• a 

2900 lbs. 

8-51 ibs. 

9-65 lbs. 

8 hrs. 



October 24, 
3rd day. 



9 h. 25 m. 
9h. 50 m. 

10 Ibs. 

202* 

60" 

30-33 in. 

53"— 63" 

64"— 67" 

54" 

84 in. 

433 lbs. 

ISlba. 

20-1 

14 lbs. 

800 

1 lb. 

•5 1b. 

• • 

3105 lbs. 
8-34 lbs. 

10 82 lbs. 
8 hrs. 



Note. — Final temperature on fourth morning, 209' 



Earl Fitzwilliam's Park Gate Coal. 

I HEREBY certify that the four boxes marked P. contain a fair sample of the Park 
Gate Colliery Hard Coals, which were mined specially for the service of the 
" Admiralty Coals Investigation.' — Benjamin Biram, Agetitfor Earl Fitzwilliam. 

This coal like the foregoing is extracted from the Elsecar or Bamsley seam. The pit 
is situated on the north side of the village of Rawmarsh, and is 1:^0 yards in depth. The 
vein is generally about 7 feet 6 inches in thickness, but varies from 6 feet 8 inches to 8 feet, 
and has a dip of 1 in 10 to the north of east. The subjacent strata are composed of 
" smvin," or fire-clay, and the overlying of sandstone. 

This mine is worked in faces of about 45 yards in length. The principal market for 
the coal is Hull, but a large proportion is consumed in the neighbourhood of the mine 
for the manufacture of iron. 

In appearance this coal closely resembles the Elsecar last described, but under the boiler 
was found to leave more ash and not any clinker. In other respects its behaviour was 
precisely similar. 



Fire lighted . . . • 

Steam up .... , 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer . . • • • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint . . • • . 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight o* cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212* by 1 lb. of coal 

Weiirht of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



October 25, 
lift day. 



9 h. 20 m. 

9h. 45 m. 

10 lbs. 

209* 

58* 

30-07 in. 

56*— 62* 

64*— 68* 

53* 
112 in. 
496 lbs. 

15 lbs. 
16-3 

16 lbs. 
72-2 
None 
•5 1b. 
88-0 

3490 lbs. 

8-08 lbs. 

12-40 lbs. 

8 hrs 

1-311 

46-99 lbs. 

47-65 ft. 

78-0 



October 26, 
2ad day. 



9 h. 20 m. 

9 h. 40 m. 

10 Ibs. 

208* 

29-93 in. 

50*— 60* 

62*— 68* 

50* 

56 in. 

837 lbs. 

14 lbs. 

24-0 

26 lbs. 

72-3 

•sib. 

. . 

2380 lbs. 

7-64 lbs. 

8 ' 42 lbs. 

8 hrs. 



October 29, 
3rd day. 



lOh. 45 m. 

11 h. 5 m. 

10 lbs. 

184* 

30-01 in. 

42*— 65* 

58*— 67* 

48* 

84 in. 
528 lbs. 

19 lbs. 

29-0 

12 Ibs. 

81-4 

•sib. 

3580 lbs. 

8-04 lbs. 

13-20 lbs. 

8 hrs. 

a . 

o • 

• • 



Not€, — Final temperature on fourth morning, 204". 
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West Hartley Main Coal. 

I HERKDY certify that the four Inxes marked W. H, contain a fair sample of tbe Wert 
Hartley Main Coals, which were mined specially for the senice of tie '■ Admiralty 
Coals Investigation." — Edward Pottf.r, ProprietoT and Agent. 

The Cramlington colliery, from which these coals are raised, is worked on the low main 
seam, 10 miles north-east of Newcastle. This vein is regular, and about 6 feet in thick- 
ness, having an inclination of 1 in 30 towards the south-east. The subjacent and overlying 
strata arc composed of shale and freestone. Tlie mine is worked by the bond and pillai 
system, and its present depth from the surface is 90 fathoms. The current price of the 
coal, which is chiefly used for steam purposes, is from 7s. to 7s. 6rf. per ton. 

The specimen which came into our hands was of a fiiU black colour, with a resinous and 
frequently conchoidal fracture, although it more frequently exhibited a tendency to split 
into cubes. 

When tried under the experimental boiler these coals were found to light easily, blowing 
off the steam rapidly, and leaving little ash or clinker on the grate, but. like others froma 
the north of England, much smoke was evolved during their combustion. m 





October 30, 


October 31, 






U.d.y. 


2ud d.y. 


3rdd.,. *^ 


Fire lighted 


lOh. Om. 


9 h. 30 m. 


9 h. 20 m. V 


Sibam up ........ , 


10 h. 20 m. 


9h, 50 m. 


S h. 30 m. ■ 


Weight of wood used 


lU lbs. 


10 IbB. 


10 lbs. 


Initial temperature of water in boiler . . . . 


204° 


208° 


211° 


Temperature of water in ranks 


56° 


54° 


54° 


BBrom-.-ter 


29-95 in. 


29-77 in. 


29-80 in. 


Extremes of external thermomeler 


46°— 58" 


4.3°— 54° 


44°-55"' 


Exiremes of iniernal thermometer 


57°— 65° 


58°— 62° 


58°— 6-2° 


Dewpoint 


48° 


47° 


47° 


Area ol* damper open 


112 in. 


56 in. 


84 in. 


Weight of conia consumed ...... 


612 lbs. 


442 lbs. 


535 lbs. 


Weight of ashes left 


9 lbs. 


11 lbs. 


10 Ibi. 


Per ceniage of combustible matter in Bshea 


44-6 


45-7 


44-7 


Weight oi cinder left ....... 


11 lbs. 


13 lbs. 


nib*. M 


Per cenlagc of combuBtible matter in cinder 


90-0 


72-9 


T6'6 H 


Weight of clinker in cinder 


lib. 


none 


lib. ■ 


Average wtight of soot in (lues ..... 


1 lb. 


lib. 


lib. ^B 




73-3 






Weight of water evoporaied ..... 


4480 IbB. 


28Bo'lba. 


3620'lbB. 


Weight of water evaporated from 212' by 1 lb. of coal 


8-44 Iba. 


7-56 Iba. 


7-60 lbs. 


Weight of coals per hour fur 1 Btjiiare foot of grate surface . 


15-30 lbs. 


n -05 Iba. 


13-37 Ibh^ 


Duration of experiment ..... 


8hrB. 


Shrs. 


Bhrs. fl 


Specific gravity of coal ....... 


1-264 




" 1 


Mean weight of cubic foot of coal ..... 


49 00ibs. 






Economic weight or S]iace Dccupted by I ton 


45-80 ft. 




■- 1 


Cohesive power of coal ....... 


79-0 




—J 



-Vofs.— Final lemperatur 



BuTTERLV Co.'s Portland Hard Coal. 

I HEREBY certify that the coals sent to Putney College, and marked B. P., are a 
sample of the Butterly Company's Portland Hard Coals, which were mined speci 
for the service of the "Admiralty Coals Investigation."— William Bkan, Ayent. 

The pit by which this coal was extracted is situated at Kirkby, in Ashfield, Notts, and 
sunk on what is called in Derbyshire and Nottinghamshire the Upper Hard coal seai 
The mine is worked by the "loi^ wall" system to a depth 180 yards from the surfac 
The thickness of the vein is irregular, varying from 3 feet 6 inches to 5 feet. There 
also considerable variation both in its direction and inclination. The subjacent and over- 
lying strata are composed of indurated clay. This coal is transported by railway to the 
counties of Lincoln, Rutland, and Northampton. Its present price is 6j. 9d. per ton upon 
the Erewash Valley Railway at Codnor Park. 

The specimen sent for the purposes of the Investigation was excessively hard, 
contained much mineralized charcoal in the jointings, with thin strata of bright 
occasionally intervening. 

We remarked that it lighted easily, and when thrown on the fire made a crackling 
noise. It burned freely and left a whitish -coloured ash, which, however, soon choked the 
draught, if not frequently removed by the rake. The clinker, though rather considerable 
in quantity, did not stick to the bars. Much smoke was evolved, especially 
or chaining the fire. 



ipon 

coal^H 
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Fire lighted . • • • 

Steam up • . • . • 

Weight of wood used • . • 

luitiid temperature of water in boiler 

Temperature of water in tanks 

Barometer . . . • . 

Extremes of external thermometer • 

Extremes of internal thermometer . 

Dewpoint . • . • • 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left . 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated • 

Weight of water evaporated from 212* by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment . . • • 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



November 5, 
Itt day. 



November 6, 
2ud day. 



9 h. 25 m. 
9 h. 55 m« 

10 lbs. 
184° 
52° 

30*12 in. 

39°— 52° 

53°— 61° 

45° 

112 in. 

639 lbs. 

15 lbs. 

21-1 

1 1 lbs. 
66-9 
3 lbs. 
•41b. 

70-7 
4190 lbs. 
7-78lbe. 
15 -97 lbs. 

8 hrs. 

1-SOl 
47 -16 lbs. 
47 • 55 ft. 

89*0 



9h. 40 m. 

lOh. Om. 

10 lbs. 

204° 

52° 

29-74 in. 

36°— 54° 

53°— 61° 

45° 

56 in. 

491 lbs. 

12 lbs. 

22-7 
8 lbs. 
64-0 
2 lbs. 
•41b. 
. . 

3400 lbs. 

8 -06 lbs. 

12-27 lbs. 
8 hrs. 



November 7, 
3rd day. 



9h. 15 m. 
9 h. 30 ro. 

10 lbs. 

208°. 

52°. 

30*15 in. 
540_580 

60°— 67° 

,49° 

84 in. 

601 lbs. 

13 lbs. 

23-7 

8 lbs. 

57-5 

3 lbs. 

•41b. 



• • 



• • 



4 100 lbs. 

7 • 92 lbs. 

15-02 lbs. 

8 hrs. 






iVbto. — Final temperature on fourth morning, 210^. 



BUTTERLY CO.'S LaNOLEY HaRD CoAL. 

I HEREBY certify that the coals sent to Putney College, and marked B. L., arc a fair 
sample of the Butterly Company's Langley Hard Coals, which were mined specially 
for the service of the '' Admiralty Coak Investigation." — William Bean, Agent, 

This coal is extracted from the lower hard coal seam of Derbyshire and Notts, at 
Heaner, in the former county. The seam is 3 feet in thickness, and varies in its inclination 
from 1 in 2 to 1 in 8. The direction of the dip also varies from south to west. The sub- 
jacent and overlying strata are composed of inaurated clay and clay-slate. 

The coal is raised at a depth of 70 yards from the surface, where the working is 
eflFected by the same system as in the Portland colliery. This, like the foregoing coal, is 
transportecl by railway and canal to the neighbouring counties of Nottingham, Xincoln, 
Leicester, Rutland, and Northampton, which are the principal markets. At Heaner, on 
the Erewash Valley railway, its present current price is 6«. per ton. 

In appearance this coal closely resembles that last described, but contained more iron 
pyrites. Under the boiler it also burned similarly to the foregoing, with the exception of 
its leaving more ash, which rendered the use of the rake more frequently necessary than in 
the case of the Portland coals. 



Fire lighted • • . . 

Steam ap • • • 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks . 

Barometer .... 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint .... 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centaee of combustible matter in ashes 

Weight of cinder left . • 

Per centa^ of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues . 

Per centage of combustible matter in soot 

Weight of water evaporated • 

Weight of water evaporated from 212® by 1 lb. of coal , 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment 



November 8, 
l«t day. 



9h. 30 m. 
9h. 45 m. 

10 lbs. 

210° 

54° 

30-43 in. 

54°— 60° 

65°— 67° 

55° 

112 in. 

574 lbs. 

21 lbs. 

17-1 

10 lbs. 

57-8 

3 lbs. 

•6 lb. 

510 
3760 lbs. 
7-64 lbs. 
14-35 lbs. 

8 hrs. 



November 9, 
2Dd day. 



9h. 15 m. 

9 h. 30 m. 

10 lbs. 

211° 

56° 

30-40 in. 

50°— 60° 

65°— 68° 

51° 

56 in. 

382 lbs. 

15 lbs. 

26-5 

10 lbs. 

57-9 

1 lb. 

•6 1b. 

2700 lbs. 

8*03 lbs. 

9*55 lbs. 

8 hrs. 



November 10, 
3rd day. 



9 h. 40 m. 

10 h. m. 
10 lbs. 

206° 

56° 

30*36 in. 

42°— 59° 

57°— 65° 

50° 

84 in. 

386 lbs. 

14 lbs. 

27-2 

9 lbs. 

57*0 

2 lbs. 

*61b. 



* . 



2710 lbs. 

7 '74 lbs. 

11*03 lbs. 

7 hrs. 
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Specific gravity of coal .... 
Mean weight of cubic foot of coal 
Ecouomic weight, or space occupied by 1 ton 
Cohesive power of coal .... 



NoFember 8, 
I at day. 



1-264 

47 • 83 lbs. 

46-86 ft. 

84-5 



November 9, 
2iid day. 



November 10, 
3rddav. 



• « 



Note, — Final 4emperature on fourth morning, 18i°. 



Brtmbo Main Coal. 

I HEREBY certify that the five casks marked B. M. P. contain a fair sample of the 
Brymbo Main Coals, which were mined specially for the service of the " Admiralty 
Coals Investigation." — ^William Walters, Agent. 

This coal is raised from what is called the " inain vein " at Brymbo iron-works. The 
seam is regular and 6 feet in thickness, with a rise of 1 in 6 towards the west. The over^ 
lying and subjacent strata consist of shale, coal, and freestone. 

The coal is described as " strong and large," and is worked by pillars at a depth of about 
180 yards from the surface. The mine is about 12 miles distant from the shipping port 
of Saltney, on the Dee, and 27 miles from Birkenhead, on the Mersey, at the former of 
which places the coals are put free on board for &. Srf. per ton, and at the latter 7^. 6rf. 
per ton is charged. 

The sample sent up for experiment was very brilliant, and when broken exhibited 
a distinctly cubical fracture, with large quantities of iron pyrites and reddish white 
shale between the jointings. During our experiments it was observed to light very 
easily, and make a good clear fire which requirecl little stoking. It also generated steam 
quickly, but evolved much black smoke. The clinker left was not considerable in amount, 
and did not adhere to the bars. 



Fire lighted ..... 

Steam up .... . 

Weight of wood used • . • 

Initial temperature of water in boiler 

Temperature of water in tanks . 

Barometer ..... 

Extremes of external thermometer . 

Extremes of internal thermometer 

Dewpoint . . 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centftge of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212^ by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight, or space occupied by 1 ton 

Cohesive power of coal • . . • 



November 12,! November 13, 



1st (lay. 






9h. 40 m. 
10 h. Om. 

10 lbs. 
186^ 
56° 

30-11 in. 
44^—55° 
5'^°— 65° 

112 in. 

565 lbs. 

13 lbs. 

21-0 

1 1 lbs. 
710 

3 lbs. 

•4 1b. 

46-6 

4030 lbs. 

8-49 lbs. 

14-12 lbs. 

8 hrs. 

1*300 
47 -08 lbs. 
47-65 ft. 



2ud day. 



9 h. 35 m. 
9 h. 45 m. 

10 11)8. 

209° 

54° 

30 01 in. 

48°— 57° 

58°— 62° 

. • 

56 in. 
412 lbs. 

11 lbs. 

26-2 

9 lbs. 

75-4 

1 lb. 

•4 1b. 

a • 

3100 lbs. 

8-52 lbs. 

10-30 lbs. 

8 hrs. 



November 14, 
3rd day. 



9h. 5 m. 
9 h. 25 m. 

10 lbs. 
200° 

52° 

29-80 in. 

46°— 51° 

59°— 62° 

• . 

84 in. 

488 lbs. 

11 lbs. 
22-5 

12 lbs. 
80-9 
3 lbs. 
•4 1b. 

• • 

3330 lbs. 

8-07 lbs. 

12-20 lbs. 

8 hrs. 



• • 



Note, — Fiual temperature on fourth morning, 212^. 



Arlet or Orrell Coal. 

I HEREBY certify that the three casks marked C\) 1 to 3, contain a fair sample of the 

Arley or Orrell Coals, which were mined specially for "^the service of the " Admi- 
ralty Coals Investigation." — William Lancaster, Managing Director of the Ince 
Hail Coal and Cannel Company^ Wigan. . 

The Tnce Hall Arley mine is situated in the township of Ince, in the parish of Wigan, 
22 miles from the port of Liverpool, and 16 from Preston. The vein, which is regular, 
and 4 feet 3 inches in thickness, has an inclination of 1 in 7, 1 0^ north of east. The mine 
is worked by pillars and stalls, at a depth of 414 yards from the surface. The seam lies on 
a hard floor, and the roof consists of blue shale. 

This coal is said to be principally used for domestic purposes, and is described as being 
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** highly bituiniiious, and leaving little ash," The chief markets arc Liverpool, Manchester, 
Preston, and Fleetwood. The present current price for screened coal is, at the pit's mouth, 
7». per ton ; but when put free on buard at Liverpool, 9s. 6d. per ton is charged. The 
specimen experimented on was brilliant and slightly granular in its appearance, with the 
lines of stratiiication less distinctly defined than in other coals from the same district ; it 
also contained thin layers of white shale between the planes of cleavage, together with 
numerous spots of iron pyrites. 

It was remarked that this coal lighted easily, caking slightly on the grate, and giving 
off much smoke. Thu clinker formed, though inconsiderable in quantity, adhered so 
tenaciously to the bars as to render its removal very difficult. 



[lay. 



e Jighte,! 



Wdglit of wood used . . 

Initial lemperatiire nf water in boiler 

Temperature of water ia Unks 

Bonimeter 

Extremea of eitemni tlicrmometer 

Eilreoics of interDul Lhermouieler 

Dewpoint ..... 

Area of damper open 

Weight of coaU consumed 

Weight of ashes left 

Per ceutoge uf combustible matier in ashes 

Weight of cinder left . 

Per centime of combustible mutter in cinde 

Weight ofcliaker in cinder 

Average weight of soot in Hues 

Per centBge uf combustible matter in aoot 

Weight of water evaporated • 

Weight of waier evaporated from Sia" by 

Weight of coals per hour for 1 square foot 

Duration of expf.riment . 
I ^eci6c gravity of coal . > • 

' Mean weight of cubic foot of coal . 

EconomiL' weight, or space occupied by 1 Ion 

Cohesive power ol coal .... 



h. of coal . 
gTHle surface 



lOh. Oni 

lUh. 10 n 

10 lbs. 



31°— 53" 
53°— 60° 



19-1 

SIbi. 

76-0 

3 lbs. 

■4 lb. 

63-1 
4760 lbs. 
9-39 lbs. 
14-30 lbs. 

Shrs. 

l-2"2 
47-66 lbs. 
47-05 ft. 

73-5 



9 h. 45 m. 

10 h. 25 m. 
10 lbs. 

J 90° 

48° 
30-27 in. 
32°— 47° 
50°— 57° 

56 in. 
410 lbs. 
14 lbs. 
23-0 
12 lbs. 
63-6 
2 lbs. 
•4 1b. 

3153 lbs. 

9-17 lbs. 
10-25 lbs. 



30-35 in. 
33°— 53° 

50°— 56° 



4S0 lbs. 
12 lbs. 
27-2 



3780 lbs. 
8 -85 lbs. 
12-00 lbs. 

8 hrs. 
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COLESHILL Co.'s BaGILT MaIN CoaL. 

I HEREBY certify that the seven casks marked B. M. S., Nos. I to 7, contain a fair 

sample of the Coleshill Coal Company's Bagilt Main Scam Coals, which were 

mined specially for the service of the ** Admiralty Coals Investigation." — William 

Maxwell, Affent. 

The Bagilt Main Seam Colliery is situated in the township of Bagilt, in the Parish of 

Holywell, bordering on the Dee, from which river it is distant about one mile. The coal 

is worked at a dcptli of 100 yards from the surface, cither in stalls or by what is called 

** Irmg work " as circumstances may admit, 'ilie present operations are carried on in stalls 

€ yaras wide. 

The vein is 5 feet in thickness, and generally regular, ha\nng a dip of about I in 5 
towards the east. The subjacent and overlying strata are rock, sluile, and fire-clay. 

The description given of this coal by the agent is that " it burns freely, contains a great 

{[uantity of bitumen, and leaves a white ash." The principal markets are Liverpool, 
rcland, the Welsh coast, and the local smelting establishments. The present current price 
averages about 7s. jwr ton. 

The specimen tried at Putney had a rather brilliant appearance, with the lines 
of stratification indistinctly develoiied, and contained both iron pyrites and the white 
rfialy matter so often mentioned in this Report. Under the boiler it was observed to light 
easily, burn freely, and blow off much steam ; it also evolved large (juantities of smoke. 
The amount of clinker left was small ; it did not stick to tlie bars. 





NovemtH-T SO, 


NoTBmherSl, 







Irt day. 


2od d.y. 


3rd day. 


Fiiebghted 


10 h. 30 m. 


9h. 45 m. 


10 li. m. 


Steam op . . ... ... 


n h. IJm. 


10 h. m. 


10 h. 25 m. 


Weight of wood used ....... 


10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler 


185° 


211° 


196° 


Temperature of water in lauks 






48° 




30-12 in. 


30-23 in. 


30-01 in. 




41°— 53° 


°46— 50° 


40°— 51* 
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Extremes of internal thermometer 

Dewpoint . . • . • 

Area of damper open 

Weight of coals consumed • • 

Weight of ashes left 

Per centage of combustible matter in asbes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder t 

Averajre weight of soot in flues • 

Per centage of combustible matter in soot 

Weiirht of water evaporated 

Weight of water evaporated from 212° by 1 lb. of coal . 

Weight of coais per hour for 1 square foot of grate surface 

Duration of experiment • • • • 

Specific gravity of coal . . • • 

Mean weight of cubic foot of coal 

Economic weight, or space occupied by 1 ton 

Cohesive power of coal .... 



Norember 20, 
Ittday. 



560—^0° 



. • 



112 in. 
574 lbs. 

8 lbs. 

25-0 

10 lbs. 

88-8 

2 lbs. 

•4 lb. 

66-6 
3820 lbs. 
8-05 lbs. 
14-35 lbs. 

8 hrs. 

1-269 
49 '63 lbs. 
45-16 ft. 

79-0 



November 21, 
2od day. 



November 22, 
3rd day. 



55°— 62° 

• • 
56 in. 

481 lbs. 
10 lbs. 

23-2 
13 lbs. 

82 

1 lb. 

•41b. 

3580 lbs. 

8-44 lbs. 

12 02 lbs. 

8 hrs. 

• • 



• • 



54O_60O 

84 in. 
498 lbs. 

7 lbs. 
19-8 

8 lbs. 
80-5 
1 lb. 
•4 1b. 

3670 lbs. 

8-50 lbs. 

12-45 lbs. 

8hra. 



• • 



Note, — Final temperature on fourth morning, 1 92^. 



Kilmarnock Skerrinoton. 

I HEREBY certify that the four casks marked K. S. S., 1 to 4, contain a fair sample of 
the Kilmarnock Skcrrington Splint Coals, which were mined specially for the service 
of the " Admiralty Coals Investigation." — John Colvil, Agent, Troon; Allan Gil- 
MOUR and Co., Proj)iietors, Kilmarnock, 

This colliery is situated in the lands of Skerrington and Herlford, near Kilmarnock, in 
the county of Ayr. The vein, which varies from 10 to II feet in thickness, is at present 
worked at a depth of 60 fathoms from the surface, where it has an inclination of 1 in 12 
towards the south. The subjacent and overlying strata consist of shale, sandstone, and 
fire-clay ; and the coals, which have been described as '' clear and quick-burning," are 
extracted by the stoop and room method. Troon and Irvine (from botn which towns the 
mine is distant about 12 miles) are the principal shipping ports, where the coals are deli- 
vered free on lx)ard at 65. per ton. 

This coal, having been but recently discovered, has not as yet been much in the 
market for steam purposes, although it has been employed with success by the Ayrshire 
Railway Company in their locomotives, and is generally approved of for steam vessels. 

The sample which came into our hands was bright, but contained considerable 
quantities both of white shale and iron pyrites. Some portions of the specimen sent us 
resembled cannel, having a resinous black lustre and conchoidal fracture ; but the generality 
of the fragments presented the usual characteristics of splint coal. 

During the experiments this coal was found to light easily and bum freely, giving off 
much smoke, and leaving a considerable amount of ash, and but little clinker. In order 
to consume the smoke, air was on the first and second days admitted behind the fire bridge ; 
but on the third day this was not done, as it was considered advisable to make experiments 
under varying circumstances. 





March 26, 


March 27, 


March 28, 




Itt day. 


2iidday. 


3rd day. 


Fire lighted •••.••••. 


9 h. 25 m. 


9 h. 40 m. 


8 h. 55 m. 


Steam up . . • • • 


• 


• 




9 h. 45 m. 


9 h. 55 m. 


9 h. 5 m. 


Weight of wood used 


• < 


• 




10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler. 


• 


. 




192° 


206° 


203^ 


Temperature of water in tanks • 




• 




45° 


45° 


ASP 


Barometer . • 4 . • . 




1 




29-82 in. 


30 -06 in. 


. . 


Extremes of external thermometer 




1 




28°— 41° 


25°-— 47° 


27°— 47^ 


Extremes of internal thermometer 




» < 




400—46° 


45°— 54° 


46°— 56® 


Dewpoint •••... 




» 




42° 


. . 


• » 


Area of damper open . . . , 




» < 




112 in. 


56 in. 


84 in. 


Wei<]:ht of coals consumed 




» 4 




731 lbs. 


441 lbs. 


552 lbs. 


Weight of ashes left • • . < 




• t 




14 lbs. 


14 lbs. 


10 lbs. 


Per centage of comhustible matter in ashes . 




» « 




46-4 


53- 


64-5 


Weight of cinder left . • « . 


• 


4 




6 lbs. 


5 lbs. 


5 lbs. 


Per centapre of combustible matter in cinder 


■ 


1 




84*4 


94-9 


95-0 


Weight of clinker in cinder 


« 


I 




3 lbs. 


lib. 


1 lb. 


Average weight of soot in flues . 


• 






•4 1b. 


-41b. 


•41b. 


Per centage of combustible matter in soot • 


a 


1 




56-5 


. • 


• . 


Weight of water evaporated • • 


• 






4790 lbs. 


2720 lbs. 


8790 lbs. 


Weight of water evaporated from 212* by 1 lb. of coal • 




7-77 lbs. 


7-24 lbs. 


7-97 lbs. 


Weight of coab per hour for 1 square foot 


f grat< 


I surfa 


ce • 


18-27 lbs. 


11-02 lbs. 


13-80 Um. 



APPENDIX TO THIRD REPORT ON THE COALS^ 

is worlicd by the stall and pillar sptem. The subjacent strata are composed of n 
the overlying of fire-clay. 

The mine is 250 yaras in depth, and the coals arc described by the proprietor as " fro© I 
burning and well suited for steam purposes." He also adds that the preacnt o|x>nin»J 
arc equal to produce 500 tons per day, and command an area of about 3000 acres of coal. J 
The coals are conveyed by railway to Newport, a distance of about 9 miles, and are froniif 
thence exported to the various home and foreign markets. They have also l>een employed*! 
both by the Knglish and French governments for the purposes of their steam navies, i 
are highly recommended for steam purposes generally. 

In appearance it resembles the other specimens coming from the same district, \ 
having a bright cubical fracture, and exhibiting none of the white shale met with in the f 
varieties from the north of England : it is however rather friable, and contains much iron | 
pyrites and mineralized eliarcoal. 

Under the boiler it was found to light easily ; but unless much attention was paid to 
the stokini^, it caked on the fire and burnt slowly, giving off much smoke. In practice we 
found that the beat fire could be obtained by keepinjj a layer of coals on the bars from 
7 to 8 inches iu thickness, and pushing them when heated from the dead-platc on to the 
fire, so as to supply the place of those consumed. By this means a good fire, tolerably 
free from smoke, was obtained ; but the weight of ash remaining was large, and the amount 
of clinker rather considerable. The clinker adhered firmly to the Ijars, and could not be 
separated from them without difficulty. Large quantities of clinker were also weighed 
with the ash, in pieces too small to separate in the ordinary way. 







Aiiiil 4, 


April S, 


April 6, 






lit diy. 


aiidday. 


3tdd.y. 


FirelighteJ 




9h. 55ra. 


Uh. -lOm. 


7h. 55 m. 


Steam up . 






lOh. Om. 


I2h.0m. 


8 h. 5 m. 


Weight of wood used , 






10 lbs. 


10 \ht. 


10 lbs. 


Iniiiftl iem]iernlure of water in bwil 


r 




312* 


900- 


208' 


Temperature of water in tanks 






53' 


54° 


54* 


Barometer .... 






29-34 in. 


30-00 in. 


29-82 i«. 








4r-6(r 


42°- 58-^ 


4S°-«a» 


Extreniee of internal ihermometer 






61"— 64' 


59°— 64° 


5S°— 66° 


Dewjpoint .... 








56 iu. 




Area of damper open 






]l2"in. 


84 'in. 


Weight of cuals consnmeil 






500 lbs. 


410 lbs. 
10 lbs. 


493 lbs. 


Weight of BshcB left 






10 lbs. 


13 lbs. 


Per centa-e of combustible matter i 


n aahee ' 




19-5 


42-3 


26-8 


Weighl of tinder left . 






6 lbs. 


6 lbs. 


5 lbs. 


Per ccDtii^e of combuEtihie motier i 


n cinder 




71-5 


91-3 


87-5 


Weiglit of chnker in cinder . 






8 lb«. 


4 lbs. 


5 lbs. 


Average weight of sriot in flues 






■4 lb. 


■4 1b. 


•4 1b. 


Per centa::e of combnsiible matter in soot . 




6,1-3 






Weiglit of uaier evaporated 






3970 Ibfl. 


S430 lb.. 


4120 Ibh 


Weight of water evaporatetl from 2 


2' bv I'ib. of'coal 




9' 19 lbs. 


980 lbs. 


9-43 Hw. 


Weight of Coals per hour fur 1 square foot of ktsIc surfa 


e 


12-50 lbs. 


10-25 lbs. 


12-32 lbs. 


Duration iif experiment 






8hrs. 


8hrs. 


8hts. 


Specific giavily of coal . 






1-334 






Mean weiglit of cubic foot of coal 






50-33 lbs. 






Economic weiglii or apace occupied by 1 ton 




44-53 ft. 






Cohesive power of coal , 






54-5 











Al!i:i(AMAN MeBTHYR. 

A specimen of this coal was tested by the officers of the Investigation on the 18th, 19th, 
and 20th of October, IH49; but on the 5th of April, 1850, another sample arrived at 
Putney, accomjianied with the following letter : — 

113, Fenchurch-strcet, April 5th, 1850. 
Sir,— By permission of Sir Henry Dc la Beche, C.B., we have forwarded three easki, 
marked A. M. C'., to your address, to Iw tested for the " Admiralty Coals Investigation." 

The reason we have forwarded a second sample of the '■ .Aberaman Merthyr" t*team 
Coals is, that we have recently learned that the samples previously forwarded were not (by 
an error of our workmen) those that we sell for steam purposes. The certificate we sent 
you on October Uth is the one that should have accompanied such a sample aa we now 
send. 

\Vc are, Sir, your obedient servants, 

Maltman, Shaw, & Co. 
J, Arthur PhilHps. Esq^, 

College for Civil Engineers, Putney. 
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Fire lighted • • . . 

Steam up • • • 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer ..... 

Eatremes of external thermometer • 

Extremes of internal thermometer 

Dewpoint • • . . • 

Area of damper open 

Weight of coals consumed • • 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder • • 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212® by 1 lb. of coal 

Weight of coals per hour for 1 square. foot of grate surface 

l)urati<)n of experiment « • • 

Specific p:ravity of coal .... 

Mean weight of cubic foot of coal • • 

Economic weight or space occupied by 1 ton 

Cohesive power of coal . • • • 



April B, 
Ixc day. 



9h. 45 m. 

10 h. 10 m. 

10 lbs. 

190° 

56® 

29*44 in. 

47®— 58® 

60®— 64® 

. . 

112 in. 

532 lbs. 

14 lbs. 

69*4 

11 lbs. 

82-8 

3 lbs. 

Nune. 

. . 

4675 lbs. 

10-35 lbs. 

13 -ao lbs. 

8 hrs. 

1-313 

48*99 lbs. 

45-80 ft. 



Apiil 9, 
2n(l day. 



9h. Om. 

9h. 15 m. 

10 lbs. 

206® 

53® 

29*48 in. 

43®— 56® 

60®— 63® 

47® 

56 in. 

338 lbs. 

15 lbs. 
66*9 

16 lbs. 
91-4 
2 1b9. 



April 10, 
3rd day. 



8 h. 40 m. 
9h. 5 m* 

10 lbs. 

198® 

53® 

29-53 in. 

44®— 58® 

60®— 64® 

84 in. 

468 lb!(. 

13 lbs. 
50* 

10 lbs. 
91-1 
3 1bf. 



3260 lbs. 4370 lbs. 

10*99 lbs. I 10*93 lbs. 

8-45 lbs. 11-70 lbs. 



8 hrs. 



8 hrs. 



JVb<«. — Final temperature oo luurth momiDg^, 206^. 



LoscoE Coals. 

I HEREBY certify that the three casks marked Loscoe H. contain a fair sample of the 
Loscoe Hard Coals; and that the four casks marked Losooe S. contain a fair 
sample of the Loscoe Soft Coals, and that both these specimens were mined specially 
for the service of the ** Admiralty Coals Investigation." — W. M. Liohtfoot. 

llie two scams from which these coals are extracted are situated in Dei*l>yshire, at 
Losooe, on the borders of Nottinghamshire, 10 miles from Derby, and 12 from Notting- 
liam. The hard-coal scam is 2 feet 8 inches in thickness, and is worked at a depth of 130 
yards from the surface, whilst the soft-coal seam is thicker by about a foot, and is mined at 
a depth of 1 12 yards. Both seams are tolerably regular, and have an inclination of 1 in 7, 
about 10** to the west of north. The coals are extracted from each of these veins by what 
IS called " long work;" but they differ very materially in their qualities^ as the "soft" is 
eonsidered a good household and gas coal, whilst the " hard " is chiefly recommended for 
steam purposes. The subjacent and overlying strata are composed of iron-stone, bind, 
shale, and rock of various kinds. These coals sell at the pit s mouth at from 5s, to 7jf. 
per ton, and are chiefly consumed in the Midland counties, although a certain portion of 
the produce of the mine is annually sent to London. 

The Loscoe soft coal is bright, with a splinty fracture, and contains much white shale 
and iron pyrites. 

The hard variety is duller m its general appearance than the foregoing, but contains 
thin layers of very bright coal, together with iron pyrites and white shale. 

Under the boiler the soft coal lighted readily and blew off steam briskly, but with the 
evolution of much smoke, especially when fresh fuel was thrown on the grate. With 
great attention on the part of the stoker, this could to a certain extent be prevented ; 
out towards the close of the experiments the grate became choked with a nard dark- 
coloured clinker, very difficult to remove, which impeded the draught and caused consider- 
able annoyance. Tne ash left was of a greyish colour, but not very considerable in 
quantity. 

The hard coal was found not to bum so freely as the soft ; but after a time the grate 
became coated with clinker, which required frequent removal in order to keep up the fire, 
from which much smoke was evolved, particularly on feeding or stoking. 





April 11, 


AprU 12, 


April 13, 




Ut day. 


2Dd day. 


3rd day. 




L.8. 


L.8. 


L.H. 


Fire lighted 


9h. 30m. 


9h. 10m. 


8 h. 40 m. 


Steam up ••••.••• 


9h. 50m. 


9b. 30 m. 


8 h. 55 m« 


Weight of wood used •••••.. 


10 lbs. 


10 lbs. 


10 lbs. 


loitial temperature of water in boiler* • • • . 


206° 


209° 


210° 


Temperature of water in tanks ^ 


54<> 


56® 


54° 


Barometer •••••• • 


29*54 in. 


29-82 in. 

F2 


29-97 ia* 
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April 11, 


April 10, 


April 13, 


• 


Ittday. 


2nd day. 


3rd day. 




L. 8. 


L.S. 


I^H. 


Extremes of external thermometer ..... 


47°^-61° 


46^—59° 


46°— 57° 


Extremes of internal thermometer 






62°— 68° 


60°— 66° 


59°— 64® 


Dewpoint . . . . . . , 






53° 


53-5° 


51° 


Area of damper open . . . . , 


» * • < 




112 in. 


84 in. 


84 ID. 


Weight of coals ctmsumed .... 


1 ' . i 




737 lbs. 


596 lbs. 


525 lbs. 


Weifirht of ashes left .... . 






7 lbs. 


7 lbs. 


12 lbs. 


Per centage o( combustible matter in ashes 






63-3 


28-7 


32-6 


Weijrht of cinder left ..... 






6 lbs. 


9 lbs. . 


10 lbs. 


Per centage of combustible matter in cinder 






54-5 . 


79-7 


62-9 


Weight of clinker in cinder . . . , 






2 lbs. 


dibs. 


2 lbs. 


Average weight of soot in flues 


> • . < 




•4 lb. 


•4 lb. 


•4 1b. 


Per centage of combustible matter in soot . 






90-2 


. . 


• • 


Weight of water evaporated .... 






4670 lbs. 


3315 lbs. 


3020 lbs. 


Weig^ht of water evaporated from 212" by 1 lb. of coal . 




7-36 lbs. 


6-41 lbs. 


4-32 lbs. 


Weight of coals per hour for 1 square foot of grate surface 




21-05 lbs. 


17-02 lbs. 


15-00 Ibe. 


Duration ol experiment ......< 




7 hrs. 


7 hrs. 


7 hrs. 


Specific gravity of coal .... 


• • < 




1-285 


. • 


1 276 


Mean weight of cubic foot of coal 


► • • < 


1 . 


44-85 lbs. 


. a 


45-91 


Economic weight or space occupied by 1 ton 


1 . < 




50 ft. 


• • 


48-80 ft. 


Cohesive power of coal ..... 


t . a 




62 


• . 


86-0 



Note. — Final temperature on fimrth morning, 184°. 



Caldwell and Thomson's Rusht Park. 

I HEREBY certify that the four casks marked No. 1, 2, 3, and 4 contain a fair sample 
of the Rushy Park Coals, which were mined specially for the service of the " Ad- 
miralty Coals Investigation." — Caldwell and Thomson per E. Fidler, Jun. 

The mine from which this coal is extracted is situated at Rushy Park, in the township 
of Windle, within half a mile of the town of St. Helen's, Lancashire. 

This vein is 4 feet 6 inches in thickness, very regular, and has a dip of 2 in 7 towards 
the south. The overlying and subjacent strata consist of " shale and white stone," and 
the mine, which is 170 yards in depth, is worked by walls and bays. The coal is described 
as " igniting easily and burning clearly," and is highlyrecommended for steam purposes in 
general. It was employed by the City of Dublin Steam Packet Company for seven years 
previous to February, 1849, and is at present extensively used by the Glasgow Company, 
the Liverpool New Tug Company, the British and Irish Steam Packet Company, and 
several others. The principal markets are Liverpool, Dublin, and Limerick. The ship- 
ping ports are Widnes Dock and Liverpool, from the former of which places the mine is 
distant eight miles, and from the latter twelve miles by railway and about thir^ by 
canal. At the pit's mouth, or loaded on the canal, the price varies from 55. 6i to 7*. 
per ton : *2s, 6d. ])er ton is charged for carriage to Liverpool by water. 

The specimen sent up for the service of the investigation was very brilliant, and pos- 
sessed a distinct cubical fracture, with layers of white shale and less frequent patches 
of iron pyrites. 

During the experiments it was found to light easily, produce a good clear fire, and 
blow off steam rapidly. But little ash, clinker, or cinder were left at the close of the 
several trials, and the furnace was found to require but little attention on the part of the 
stoker, as a good fire was easily maintained by merely pushing forward the partially 
coked coals from the dead-plate and replacing them by a fresh supply. Considerable 
(|uantities of smoke were evolved during the trials, particularly on feeding or stoking 
the fire. 





April 15, 


April Ifi, 


April 17, 




Ikt day. 


2iid clay. 


drd day. 


Fire lighted . • • . . . . . 9 h. 50 m. 


9 h. 40 ra. 


8h. 40 m. 


Steam up • . . . • . 










10 h. 25 m. 


9h. 55m. 


8h. 55 ni. 


Weight of wood u^ed 










10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler 








. 


184° 


211° 


206° 


Temperature of water in tanks . 








. 


54° 


58° 


56° 


Barometer ..... 










29-46 in. 


29-15 in. 


29-73 in. 


Extremes of external thermometer 










45°— 58° 


46°— 56° 


43°— 61° 


Extremes ot internal thermometer 










58°— 64° 


59°— 65° 


60°— 67° 


Dewpoint ..... 










49° -5 


51° 1 


50° 


Area of damper open . . . * . 


• 


J • 


. 




lh2in. 


56 in. f 


84 in. 


Weight of ccals consumed 


1 1 








733 lbs. 


481 lbs. 


523 lbs. 


Weight of a«he8 left • . • . 


1 


t 1 


1 


- 


6 lbs. 


6 lbs. ! 


7 lbs. 


Per centage of combustible matter in ashes 


» t 


* i 


24 1 


29-1 


54-2 


Weight of cinder left . • • • < 


i * 


1 


5 lbs. 


6 1bt*. ! 


6 lbs. 


Pet centa|;e of combustible matter in cinder 


a 


« 


• 


t 


66*6 


19-8; ; 


89-2 
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April 15, 


April 16. 


April 17. 




1st day. 


2nd day. 


3rd day. 


Weight of clinker in cinder ...... 


2 lbs. 


lib. 


1 lb. 


Average weight of soot in flues ..... 


•5 lb. 


•5 lb. 


-5 lb. 


Per centas^e of combustible matter in soot .... 


73-2 


. . 


* . 


Weight of water evaporated ...... 


4160 lbs. 


3160 lbs. 


3475 lbs. 


Weight of water evaporated from 212° by 1 lb. of coal . 


6-80 lbs. 


7 52 lbs. 


7-70 lbs. 


Weight of coals per hour for 1 square foot of grate t<urt'ace 


18-32 lbs. 


12-02 lbs. 


13-07 lbs. 


]>uration of experiment ....... 


Shrs. 


8 hrs. 


8 hrs. 


Specific gravity of coal ....... 


1-271 


. • 


• • 


Mean weight of cubic foot of coal ..... 


47-58 lbs. 


* . 


• • 


Economic weight, or space occupied by 1 ton 

Cohesive power of coal ...... 


47- 15 ft. 


. . 


• • 


76 


* . 


• • 



Note — Final t«'mperature on fiitirth morniug, 209°. 



Caldwell and Thomson's Higher Delf. 

I HEREBY certify that the two casks marked 5 and 6 contain a fair sample of the- 
Higher Delf Coals, which were mined si>ecially for the service of the " Admiralty 
Coals Investigation." — Caldwell and Thomson /?«r E. Fidler, Jun. 

This coal is extracted from the Higher Delf seam, which is worked at a depth of 170- 
yards from the surface, and is situated near the town of St. Helen's, Lancashire. Thi» 
vein is 3 feet 6 inches in thickness, and very regular, with a dip of 1 in 3^^ from north to 
south. The overlying and subjacent strata consist of white sandstone and flag, and the 
coals are extracted by the same method as the foregoing. This variety is described as '* hot 
and durable," but requires a greater draught than the Rushy Park for its combustion, 
l^oth coals sell at the same price, are conveyed to the same markets, and when mixed 
form a good fuel for steam purposes. When employed alone the Higher Delf coal is 
much used for the evaporation of salt liquors, " for which its durability eminently fits it.^ 

In appearance it very closely resembles the foregoing, but is more bituminous, and 
under the boiler less satisfactory results were obtained. Much smoke was evolved 
during the whole time of combustion, although for the first hour afler lighting the fire 
it remained tolerably clear, and blew off the steam rapidly. Afler the expiration of a 
Hhort time, however, the grate became choked, from the accumulation of a large quantity 
of clinker which adhered to the bars and choked the draught. At the close of each day s. 
experiment a considerable amount of clinker was removed from the grate : the quantity 
of ash and cinder left was rather larger than usual. 



nshes. 



Fire lighted . 

Steam up . • 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks . 

Barometer .... 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint .... 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in 

Weight of cinder left 

Per centage of combustible matter in cinder. 

Weight of clinker in cinder 

Average weight of soot ni Hues. 

Per centage of combutstible matter in so^it . 

Weight of water evaporated .... 

Weight of water evaporated from 212" by 1 lb. of coal 

Weight of coals per hour for 1 square fbot of grate surface 

Duration of experiment . 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal. .... 



. I 



April 22nd. 

lOh. 15 m. 

10 h. 55 m. 

1 lbs. 

IBS'* 

70- 

30 -08 in. 

58«— 74- 

67'— -75* 

54* 

84 in. 

581 lbs. 

15 lbs. 

20-3 

9 lbs. 

54-5 

10 lbs. 



3390. lbs. 
6-85 lbs. 
16*60 lbs. 

7 hrs. 

1-274 ' 
48-41 lbs. ' 
46*28 ft. ! 

770 i 



Note. — Final temperature, 208°. 



APPENDIX TO THIRD REPORT ON THK COALS 

Haswell Wallsend. 

I HEREBY certify that the Tour casks marked Hasweli, Waliabsd contain a fcir 
sample of the Haswell Wallsend Coals, which were mined specially for the service 
of the "Admiralty Coals Investigation." — Jou\ Tayuir, Agent. 

This coal is extracted from the Hutton scam, six miles cast of Durham, and ten milea 
south from Sunderland. The present depth of the mine is 1-56 fathoms, where the scam 
is 4 feet 4 inches in thickness and very regular, with a dip of I in 30 towards the cast. 
The overlying and subjacent strata consist of bituminous shale, and the coals are de- 
scribed as "the best in the north of England for household purposes." The coals are 
worked by the bond and wall system, and are chiefly ship))ed at Sunderland for the 
London and other markets ; the present current price is 9s. 3rf. per ton. 

In appearance this coal is generally brilliant and has a cubical fracture. Some por- 
tions, however, have an iron-grey hue and a less regular cleavage. Both these varieties 
are hard, and contain large quantities of white sliale between the layeis, although but 
little iron pyrites was obsei-ved. 

On the first and second daj's the stoking was conducted in the ordinary waj'. During 
the former part of the first day the steam was blown off rayidly, but. from the large 
quantities of smoke evolved, the flues soon became choked witti soot, which not only im- 
f)eded the draught, but also prevented the absorption of heat b\- the Iwiler, and the action 
was found to have considerably decreased in the latter part of the day. On the second 
day the draught was reduced to 6 inches, and the results obtained were proportionally 
less satisfactory than those of the preceding day. The coals were found to cake on the 
fire, and the flues were by this time nearly choked with light flocculent soot, which almost 
entirely prevented the further passage of smoke. On the third day a 12-inch draught 
was employed, and instead of first coking the coals on the dead-plate, and afterwards 
pushing them on to the lire, they were added in very small quantities at a time, which 
were throivn equally over the whole surface of the grate. An opening was also made in 
order to let in air liehind the fire-bridge for the purpose of consuming the smoke evolved. 
This occasioned the soot to take fire and burn, until the fluea were entirely cleared of 
any obstruction. By this means a good clear fire was obtained, and as by this method 
of stoking the smoke evolved was consumed as fast as generated, the steam was blown off 
rapidly throughout the remainder of the day. 

It may be here remarked that the results on the second day were evidently vitiated by 
the non-conducting coating of soot adhering to the boiler, and that on the third day the 
evaporating power waa slightly increased by the combustion of the carbonaceous coating 
of the Hues. 





May 22, 


M«}- a:!. 


M.ya*. 


^ ■ 


l.t duy. 


s-.a'd... 


3iJd»j. 


Fire ligliteil 


9h. 15 m. 


9h, 15 m. 


9 h. 40 m. 


Steam up 






9 h. 50 m. 


9 t.. 35 m. 


10 h. 10 m. 


Weight of wood used 






10 Ihs. 


10 lbs. 


10 lbs. 


Initial icmpertiture ofwaier in boiler . 






192° 


204° 


200=* 


Temperature of water in tutiks . 






62° 


65° 


60° 


Barometer 






2fi-65io. 


29-59 in. 


29-48 in. 


Extremes of external thermometer 






52°— 65° 


47"— 70° 


52''-66° 


Extremes of internal thermometer 






ei-*— 67° 


62^-71° 


G2°^-68° 








55° 


58° 


57" 


Area of damper open 






112 in. 


S4 in. 


168 in. 


Weiglit of coals consumed 






384 Ihs. 


283 lbs. 


590 lbs. 


Weight of ashes left 






9 lb-. 


13 lbs. 


12 lbs. 








12- 7 


43-9 


31-0 


Weight ol cinder left 






7 lbs. 


8 lbs. 


9 lbs. 








19-4 


76 


71-2 


Weight of clinker in ciiiiier 






1 lb. 


None. 


1 lb. 


Average weight of soot In flues. 












Per cenlage iifcombuslibte mutter in suut 












Weight of water evaporuted . 






301o"lb«. 


1970 lbs. 


4900 Ibi. 


Weight of water evaporated from 212o by 1 lb. of coal 




9- nibs. 


7-80 lbs. 


9*66 lbs. 


Weight of coals per hour for 1 square foot of grate su 


ace . 


9 '60 lbs. 


•1 07 Iba. 


14-76 Ibi. 


Duration of experiment ..... 




S hrs. 


8brB. 


Shra. 


Specific gtavity of coal ■ . • . . 




1-286 






Mean weight of cubic foot of coal 




•17-41 lbs. 


•• 
" 


■■ 
■* 


Economic weight or apace occupied by 1 ton 




47-25 fi. 






f^nhpRivi* nnwer nf coul ... 




73-0 






V>UUCB^*^ |J"¥fEi vt vwni ....... 





JVirfe. — Final lempiraluni on fourth moraiiig, !08°. 



Livingstone's Steam Fcel. 

This fuel is made into blocks, which measure G inches by 4 inches by 41 inches, and 
weigh 4i lbs. Most of them are hard, and present when broken a brilliant fracture, but 
many appear to have been imperfectly manufactured, being soft in the centre, and smelling 
strongly of gastar. A pile of this fuel measuring 22 x 18 x 18 inches weighed 272 Iba. 
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Another pile, having^ the same measurements, weighed 269 lbs. The mean of these two 
experiments gives 65*65 lbs. as the weight of one cubic foot. 

Under the boiler it was found to light with difficulty, set the steam up dowly, and 
leave much ash. The best effects were produced when the blocks were broken into meces 
weighing about 4 oz., and spread equally over the surface of the fire. When the niel is 
first allowed to coke on the dead-plate much small unburnt coal falls through into the 
ash-pit. and on disturbing the fire accumulates to an inconvenient extent ; but by the 
most careful stoking the proportion of ash and cinder produced was very considerable. 
The clinker remaining after the experiments, although much above the average weight, 
did not adhere to the bars: little smoke was evolved during the time of trial. 



Fire lighted 

Steam up . 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer • • . • 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint . . . • 

Area of damper open 

Weight of fuel consumed 

Weight of ashes lefl • . 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per ceutage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212° by 1 lb. of fuel 

Weight of fuel |)er hour for 1 square foot of grate surface 

Duration of experiment . • . . 

Specific gravity of fuel .... 

Mean weight of cubic foot of fuel 

Economic weight or space occupied by 1 ton 

Cohesive power of fuc^ . . • • 



May 27, 
1st day. 



11 h. 30 m. 

12 h. 30 m. 
10 lbs. 

175° 

61° 
29 81 in. 
49°— 64° 
62°— 67° 

57° 
112 in. 

482 lbs. 
29 lbs. 

35-0 
22 lbs. 

84-0 

9 lbs. 

None 

3835 lbs. 

9-56 lbs. 

12-05 lbs. 

8hTB. 

1-184 

65-65 lbs. 

34 14 fl. 

• • 



May 28. 
Sod day. 



9 h. 80 m. 

9h. 50 m. 

10 lbs. 

208° 

60° 

30-29 in. 

50°— 64° 

62°— 70° 

57° 

56 in. 

401 lbs. 

27 lbs. 

37-5 

ITlbs. 

750 

4 lbs. 

» • 

3610 lbs. 

10-34 lbs. 

10-22 lbs. 

8 hrs. 



May 31, 

ardday. 






9 h. m. 

9 h. 20 m. 

10 lbs. 

198° 

66° 

30-28 in. 

500—74° 
650^770 

52° 

84 in. 

468 lbs. 

22 lbs. 
62-8 
14 lbs. 
84- 
4' lbs. 



4170 lbs. 

10' 19 lbs. 

11-70 lbs. 

8 hrs. 



Ablc.^Final temperature on third morning, 208o. 
Final temperature on fourth momkng, 200*. 

Machen Rock Vein. 

1 iiRREBY certify that the seyen casks addressed to Sir Heniy de la Beche, Museum 
of Practical Geology, contain a fair sample of the Machen Kock Vein Coals, which 
were mined specially for the service of the " Admiralty Coals Investigation." — 
Edw. Scott Barber, Agent. 

The Machen Colliery is situated on the Rock Vein, in the parish of Machen, Glamor- 
ranshire. The pit, which is 32 yards in depth, is sunk on the left bank of the river 
Rumney, about 8 miles from the town of N ewport, where the produce of the mine will 
probably be shipped in case of the coals being exported. From the circumstance of the 
mine having been but recently commenced, none of its produce has yet come into the 
market. 

The vein is worked by the pillar and stall system, and is at present 4 feet 6 inches in 
thickness, although it runs somewhat thinner towards the east. Both the overlying and 
subjacent strata consist of *' cockshut rock ;" and the coal is described by the agent as 
bituminous, with a whitish ash. 

In appearance this coal very closely resembles the Abercarn. 

Under the boiler it was found to light readily, blow off the steam rapidly, and afford a 
good clear fire. But little smoke was evolved during its combustion, and this was chiefly 
observed during the stoking and charging of the fire. The quantity of clinker formed was 
rather large ; but it did not adhere to the bars, and consequently caused comparatively 
little inconvenience in stoking. 





iBt day. 


2nd day. 


Srd day. 


Fire lighted ..••••.. 


9h. 50m. 


9 h. 40 m. 


9h. 15 m. 


Steam up .•...•.• • 


lOh. 15 m. 


lOh. Om. 


9 h. 35 m. 


Weight of wood used ....... 


10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler . . . • 


196^ 


210° 


208° 


Temperature of water in tanks • . • • • 


66° 


63° 


65° 


Barometer .....••• 


29 • 12 in. 


29 • 84 in. 


30-17 in. 


Extremes of external thermometer • • • . . 


5lo_^8° 


52°--67° 


48°— 71° 
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1.1 dir. 


2nd day. 


3rd daj. 


ExtrenieB of internRl thermomeler 


S2°— 70° 


630—68° 


64°— 72^ 


Dcwpoint 


53° 


53° 


52'^ 


Aresof dBmperopen 


112 in. 


56 in. 


84 in. 


Weiglit or coals CDnsiimcd ...... 


578 lbs. 


406 lb«. 


460 lbs. 


Weight of ashes left 


11 Ibe. 


S lbs. 


tl lb?. 


Per ceutnge ol comhusiible nmtler in ashes 


26-1 


26 


27-7 


Weight of cinder left 


12 lbs. 


I2IbB. 


14 lbs. 


I'er centage of combusiible iiiatier in cinder 


59-8 


57 


55-3 


Weight of clinker in cinder ...... 


4 lbs. 


3lba. 


2 1b>. 


Average weight of soot in floes ..... 








Per centage of combustible matter in sOot .... 








Weight of water evaporated ...... 


4650 lbs. 


3250 lbs. 


3S30 lbs. 


Weight of water evaporaled from 212=' by 1 lb. of coal , 


9-36 lbs. 


9 1Ulb». 


9-25 lbs. 


Weight ofcoals per hour for 1 «^uare foot of gralc Burfaco 


14-45 lbs. 


lO-lSlbs. 


11 -50 lbs. 


Duration of expenmeol 


Shra. 


Shrs. 


8 bra. 


Specific gravity of coal 


I 297 






Mean weight of cubic foot of coal ..... 


48-16 lbs. 






Economic weight, or space occupied by I ion . 


46 -56 ft. 






Cohesive power of conl ....... 


52-5 







IIaydock Rushy Pauk, 

I HEKLBV certify that the three caaks markfd H, R, P. contain a fair sample of the 
Hajdock Rushy Park Coalti, which were mined specially for the 8er\icc of the 
" Admiralty Coals Investigation." — Richard EvA^s and Co. 

The mine from which this coal is extracted is aituated in the pariah of Ash ton -Mac kcr- 
ficld, near the town of Warrington, Lancashire, and adjoins the Livcr|>ool and Manchester 
Railway. Four different scams are worked in various parts of the colliery. That from 
which the Rushy Park coaU are extracted is 4 feet S inches in thickness, has a din of 1 in 
7 towards the south, and is wrought at a depth of 2()0 yards from the surface, wncre the 
overlying and subjacent strata consist of black shale and grey stone. The coals are 
described as hot and free-burning, and are employed for the generation of steam and other 
furnace purposes. 

The specimen sent up for trial was bright, with a cubical fracture, and contained rather 
large quantities of iron pyrites and white shale. 

Durmg the experiments it was found to light easily- and for some time blew off steam 
ra^iidly ; but afier the expiration of three or four nours the grate became choked with 
incombustible matters, which obstructed the draught, and decreased the intensity of the 
fire. 

The clinker formed was rather large in quantity, and, from its adhering firmly to the 
liars, is difhcult to remove from the grate. Much smoke was evolved during the com- 
bustion of these coals. 





June 11, 


June 12. 


Ju"e 13, 




lit ilay. 


Slid d.,.. 


3rd day. 


Fire lighted 


10 h. 5 m. 


4 h. 40 m. 


8 h. 45m. 


Steam up ........ . 


10 h. 15 m. 


4h. 50 m. 


9 fa. m. 


Weight of wood used 


10 lbs. 


10 lbs. 


10 lb*. 


Initinl lemperaiure of water in boiler ..... 


308° 


212° 


206° 


Temperatureof water in tanks , ..... 


72° 


67° 


65° 


Barometer ......... 


29-96 in. 


29-90 in. 




Extremes of esternal thermometer ..... 


54°— 79° 


51°— 72° 


50°— 67° 


Extremes of internal ihcrmometer ..... 


70^-79° 


64°— 72° 


65°— 68° 


Dewp-iini. 


55° 


53° 


52° 


Area of damiwr open 


112 in. 


56 in. 


84 i... 


Weight of ciials consumed 


542 lbs. 


436 Iba. 


46* lbs. 


Weight of aelies left 


8 lbs. 


7 lbs. 


6 lbs. 


Per centage of combustible matter in ashes .... 


53-4 


61-0 


42- 1 


Weight of finder lelt 


8 lbs. 


7 lbs. 


Bibs. 


Per centage of combustible matter ill cioiicr 


67-5 


77-0 


73-7 


Weight of clinker in cinder 


2lba. 


1 lb. 


21ba. 


Average weight of soot in tluea. ..... 








Per ceniage of combustible matter iu snut .... 








Weight of water evaporated ...... 


4180 lbs. 


3280 lbs. 


3620 lbs. 


Weight ot water evaporated from 212'^ by 1 lb. of coal . 


8-82 lbs. 


8-48 lbs. 


S-d2 lbs. 


Weight of coals per hour for 1 square fo^t of grate surface 


13-55 lbs. 


10-90 lbs. 


11-60 lbs. 


Duration of experiment . . ..... 


Shrs. 


6hra. 


Shim. 


Specific gravity of coal ....... 


1-323 






Mean weight oi cubic loot of coal 


49-33 lbs. 






Economic weight or space occupied Uv 1 tmi 


45 ■ 43 ft, 






Coheaive power of coal ....... 


77-0 
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Hatdock Little Delf. 

I HEREBY certify that the three casks marked H. L. D., Nos. 1 , 2, and 3, contain a 
fair sample of the Haydock Little Delf Coals, which were mined specially for the 
service of the " Admiralty Coals Investigation." — Richard Evans and Co, 

This coal is extracted from the same mine as the preceding variety, and is raised from a 
depth of 320 feet from the surface. The vein is 3 feet 6 inches in thickness, and has a dip 
of 1 in 7 towards the south. The overlying and subjacent strata are composed of " shale 
and stone f * and the coals are chiefly used oy smiths, and for making coke. 

In appearance this coal closely resembles the foregoing, but is more bituminous, softer, 
and less bright ; contains large quantities of white shale and mineralized charcoal, 
although but little iron pyrites was observed. 

During the experiments it was found to cake slightly on the fire, bum freely, and 
blow off the steam rapidly, with the evolution of much smoke. Little ash or clinker 
remained at the close of the experiments ; and the latter did not adhere very firmly 
to the bars. The details of the experiments will be found in the subjoined table : — 



Fire lighted .... 

Steam up .... . 

Weight of wood used 

Initial temperature of water in boiler 

Temperature of water in tanks . 

Barometer . • • • . 

Extremes of external thermometer 

Extremes of internal thermometer 

Dewpoint ..... 

Area of damper open 

Weight of coals CO usumed 

Weight of ashes left . . . 

Per centage of combustible matter in ashes 

Weight of cinder left . 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated 

Weight of water evaporated from 212° by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 

Economic weight, or space occupied by 1 ton 

Cohesive power of coal .... 



June 17. 
iBt day. 



9 h. 30 m. 

9 h. 50 m. 

10 lbs. 

170° 

60° 

30-31 in. 

45°— 66° 

61°--65° 

59° 

112 in. 

682 lbs. 

7 lbs. 

39-0 

6 lbs. 

63-2 

3 lbs. 



. • 



5150 lbs. 

9-05 lbs. 

17-05 lbs. 

8hn. 

1-257 
44*91 lbs. 
49-88 fl. 

66-5 



June 18, 
2nd day. 



7 h. 45 m. 

7 h. 55 m. 

10 lbs. 

210° 

66° 

30-40 in. 
530^730 

63°— 74° 
54° 

56 in. 
433 lbs. 

8 lbs. 

42-4 

7 lbs. 

61-7 

2 lbs. 



3440 lbs. 

9-07 lbs. 

10-82 lbs. 

Shrs. 

• • 

. a 



June 19, 
Srd day. 



9 h. m. 

9 h. 10 m. 

10 lbs. 

211° 

68° 

30-43 in. 

57°— 76° 

68°— 77° 

54° 

84 in. 

517 lbs. 
8 lbs. 
33-6 
7 lbs. 
69-0 
2 lbs. 



4200 lbs. 

9-27 lbs. 

12-92 lbs. 

8 hrs. 

. • 



Ab^e.— Final tempentore on fourth morning, 2 1 1^. 



Hatdock Higher Florida. 

1 HEREBY certify that the three casks marked H. H. F., Nos. 1, 2, and 3, contain a 
fair sample of the Haydock Higher Florida Coals^ which were mined specially for 
the service of the "Admiralty Coals Investigation." — Richard Evans and Co. 

This colliery is situated in the same parish as the two preceding mines. The vein from 
which the Higher Florida coals are extracted is 4 feet 4 inches in thickness, and has 
a dip of 1 in 7 towards the south. This coal is at present wrought at a depth of 
250 yards from the surface, where the overljring and subjacent strata, consist of dark shale, 
black rock, and grit. 

They are described as " clean, hot, and durable ;" and are largely used by the ocean 
steamers from the Mersey, and at the salt-works in Cheshire. 

This coal is very brilliant, and has a cubical fracture, but contains considerable quan- 
tities of white shale and iron pyrites, particularly on the planes of cleavage, where a little 
brown coal and mineralized charcoal are also occasionally met with. 

Under the boiler they lighted easily, and for some time blew off the steam rapidly ; 
but at the expiration of a few hours the ^rate became choked by the accumulation of 
clinker, which adhered firmly to the bars ana impeded the draught. 

The amount of clinker found after the experiment was much above the average 
quantity ; but from the smallness of the fragments, and the difficulty of separating them 
entirely from the ash, the number, relative to their weights, given in the following table 
will be rather under the truth : — 

G 
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June 20f 


June 2ly 


June 22, 




IbI day. 


2nd day. 


3rd day. 


Fire lighted 


9h. 55 m. 


9h.35m. 


7 h. 55 m. 


Steam up ...... , 




10 h. 5 m. 


9 h. 40 m. 


8 h. 5 m. 


Weight of wood used ..... 




10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in boiler 




211^ 


212^ 


208* 


Temperatare of water in tanks 




10'' 


72P 


720 


Barometer ...•••« 




30*31 in. 


30-27 m. 


30-32111. 


Extremes of external thermometer • 




59° 78° 


56° 79° 


6SO_g30 


Extremes of internal thermometer 




72°— 79° 


73°— 80° 


74°— 88° 


Dewpoint ...••.. 




55° 


56° 


58° 


Area of damper open ..... 




112 in. 


56 in. 


84 in. 


Weight of coals consumed . • • . 




604 lbs. 


414 lbs. 


500 lbs. 


Weight of ashes left .... . 




7 lbs. 


7 lbs. 


8 lbs. 


Pier centage of combustible matter in ashes 




220 


33-0 


^ 28-7 


Weight of cinder left 




6 lbs. 


9 lbs. 


Tibs. 


Per centage of combustible matter in cinder 




64-0 


55-8 


47-9 


Weight of clinker in cinder .... 




4 lbs. 


2 lbs. 


3 lbs. 


Average weight of soot in flues 




. . 


. . 


• • 


Per centage of combustible matter in soot . 




• • 


. . 


• . 


Weight of ¥^ter evaporated . . . , 




4400 lbs. 


3080 lbs. 


3740 lbs- 




8-30 lbs. 


8-37 lbs. 


8-51 lbs. 


Weight of coals per hour for 1 square foot of grate surface 


15-10 lbs. 


10-35 lbs. 


12-50 Iba. 


Duration of experiment ....... 


8 hrs. 


8 hrs. 


8 hrs. 


Specific gravity of coal 


. . 


1-218 


• • 


. . 


Mean weight of cubic foot of coal 


» . • 


49-50 lbs. 


. . 


. . 


Economic weight or space occupied by 1 ton 


1 • • 


45-25 ft. 


. » 


■ . 




74- 


• . 


. • 



Note, — Final temperature on fourth morning, 208**. 



Haydock Florida Main Seam. 

I HEREBY certify that the three hogsheads marked H. M. F., Nos. 1, 2, and 3, contain 
a fair sample of the Haydock Florida Main Coals, which were mined specially {or 
the service of the "Admiralty Coals Investigation.'* — Richard Evans & Co. 

These coals are extracted from the same mine as the foregoing, and are raised from a 
vein about 10 yards below the higher seam. The roof is composed of fire-clay and shale, 
and the underlying strata consist of dark shale and grit-stone. This vein is 6 feet in 
thickness, and tolerably regular. The inclination is similar to that of the Higher Florida 
Seam, and the produce findb the same markets. 

These coals very closely resemble the foregoing both in their appearance and behaviour 
under the boiler. The practical results obtained will be found in tne following table : — 





June 26, 


June 27 f 


June 28, 




l8t day. 


2nd day. 


3rd day. 


Fire lig:hted ........ 


6h. 50 m. 


9h. 5 m. 


3h. 45m. 


Steam up ...... . 






7h. Om. 


9h. 15m. 


4h. Om. 


Weight of wood used ..... 






, 10 lbs. 


10 lbs. 


10 lbs. 


Initial temperature of water in hoiler 






211^ 


206° 


211° 


Temperature of water in tanks 






, 70° 


64° 


66° 


Barometer ....... 






3001 in. 


29 98 in. 


29- 78 in. 


Extremes of external thermometer • 






560—70° 


55° 72° 


56° 72° 


Extremes of internal thermometer 






71°— 80° 


70°— 74° 


70° 73° 


Dewpoint ......< 






57° 


56° 


57° 


Area of damper open ..... 






112 in. 


56 in. 


84 in. 


Weight of coals consumed .... 






544 lbs. 


380 lbs. 


559 lbs. 


Weight ot ashes left « . « . . 






7 lbs. 


lOlbs. 


9 Iba. 


Per centage of combustihie matter in ashes 






34-6 


38-0 


37-6 


Weight of cinder left .... . 






6 lbs. 


11 lU. 


10 lbs. 


Per centage of combustible matter in cinder 


• 




57-5 


68-3 


. 59- 


Weight of clinker in cinder .... 






3 lbs. 


lib. 


2 1b0. 


Average weight of soot in flues 






• . 


• • 


• . 


Per centage of combustible matter in soot • 






• • 


■ 


. • 


Weight of water evaporated . . . « 






3730 lbs. 


2670 lbs. 


3740 Iba, 


Weight of water evaporated from 212^ by 1 lb. of coal . 




7-74 lbs. 


8-11 lbs. 


7-64 lbs. 


Weight of coals per hour for 1 square foot of grate surface 




13-90 lbs. 


9*50 lbs. 


13-97 lbs. 


Duration of experiment .•.••., 




8 hrs. 


8 hrs. 


8hr8. 


Specific gravity of coal ....... 




1-267 


• • 


. . 


Mean weight of cubic foot coal . • • • . 




48 04 Ibe. 


• m 


. . 


Economic weight or space occupied by 1 ton 




46-66 ft. 


. . 


. . 


Cohesive power of coal .••.... 




81-5 


• • 


. . 



Note, — Final temperature on fourth morning, 212®. 
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MiRPA Four-Feet Steam Coals. 

We hereby certify that the four boxes marked M. 1, 2, S, and 4, and two casks 
marked 9 and 10, contain a &ir sample of the Mirfa Four-Feet Steam Coals, 
which were mined specially for the service of the ''Admiralty Coak Investiga- 
tion." — ^Vivian & Sons, Proprietors. 

This coal is extracted from the Four-Feet Seam at Mir£ei Manor Farm, in the parish of 
Margam, Glamorganshire, and is at present worked by " stall and pillar*' to the depth of 
80 fathoms, where the vein varies from 4 to 5 feet in thickness, and has an inclixiation of 
from 12 to 18 inches towards the north. 

llie overlying and subjacent strata consist of shale and sandstone, and the ooals are 
described as *' bituminous and coking." 

The shipping port is Swansea, from whence the produce of the mine is chiefly exported 
to Cornwall and Ireland. The present current price for screened coals, delivered on 
board ship, is 7s, 6d. per ton. 

These coals were n>und to cake under the boiler, which impeded the draught and 
caused the fire to reauire constant stirring in order to keep up the steam. Much smoke 
was cvolvod during tne experiments, and the clinker, although not large in quantity, 
adhered to the bars, and required constant attention on the part of the stoker to prevent 
its choking the fire. From the slow combustion of the coal it was not found to generate 
a great quantity of steam in a given time ; but like all others of the same variety possesses 
a high evaporating coefficient. 



Fire lighted • . . . • 

Steam up • • • . . • 

Weight of wood used . . • • 

Initial temperature of water in boiler 
Temperature of water in tanks 
Barometer •••••• 

Extremes of external thermometer . • 
Extremes of internal thermometer • 
Dewpoint ...... 

Area of damper open . . • • 

Weight of coals consumed 

Weight of ashes left . « . • 

Per centsge of combustible matter ia ashes 

Weight of cinder left . • • . 

Per centage of combustible matter in cinder 

Weight of clinker in cinder 

Average weight of soot in flues 

Per centage of combustible matter in soot . 

Weight of water evaporated . 

Weight of water evaporated from ^ITT by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment • . . • 

Specific gravity of coal .... 

Mean weight of cubic foot of coal 
Economic weight or space occupied by 1 ton 
Cohesive power of coal .... 



July 2, 
Ittday. 



9h. 15 m. 
9 h. 40 m. 

10 lbs. 

198** 

64* 

30 01 in. 

55*— 69* 

64*— 70» 

bV 

112 in. 
404 lbs. 

10 lbs. 

18-6 

9 lbs. 

62-8 

3 lbs. 



3150 lbs. 
8-91 lbs. 
10- 10 lbs. 

8hr8. 

1-299 

47 -99 lbs. 

46 • 76 ft. 

54 



July 3, 
2iid day. 



10 h. 20 m. 
10 h. 40 m. 

10 lbs. 
200* 

68* 

5r— 72- 
65-— 73* 

56* 

166 in. 

465 lbs. 

9 lbs. 

19-2 

11 lbs. 
78-8 
4 lbs. 



3590 lbs. 

8*93 lbs. 

11 -62 lbs. 

8hr8. 

• . 



Note. — Final temperature on third morning, 209°. 



Vivian and Sons' Rock Vawr Coal. 

We hereby certify that the four casks marked R. V. 5, 6, 7, 8, contain a fair 
sample of the Rock Vawr Steam Coals, which were mined specially for the service 
of the '* Admiralty Coals Investigation.*' — Vivian & Sons, Proprietors. 

This vein, which varies from 3 feet 6 inches to 4 feet in thickness, is worked by level at 
a farm called Brambill, in the parish of Margam, Glamorganshire. The overlying and 
subjacent strata consist of sandstone, which together wiUi the vein itself has a dip of 
about 3 inches in the yard towards the north. The coal is extracted by pillar and 
stall, and is described as '' free, and not caking on the fire." This variety sells at the same 
price as the preceding, and is shipped at Swansea for the same markets. 

During the several trials these coals were found to light readily and blow off the steam 
rapidly ; but this, like the preceding variety, was found after a short time to choke the 

frate, from the accumulation of a very fusible clinker, which adhered so firmly to the 
ars as to render its removal, previous to the termination of the experiment, extremely 
difficult. Considerable quantities of smoke were evolved during the experiments, and at 
their termination a larger amount of clinker was found adhering to the bars than in the 
case of the Mirfa coals. 



G3 
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Fire lighted .... 

Steam up . . • . . 

Weight of wood used . 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer ..... 

Extremes of external thermometer . 

Extremes of internal thermometer • 

Dewpoint ..... 

Area of damper open 

Weight of coals consumed 

Weight of ashes left 

Per centage of combustible matter in ashes 

Weight of cinder left 

Per centage of combustible matter in cinder 

Weight of clinker in cinder . 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212** by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment .... 

Specific gravity of coal 

Mean weight of cubic foot of coal 

Economic weight or space occupied by 1 ton 

Cohesive power of coal .... 



July 4, 
lit day. 



8 h. m. 
8h. 10 m. 

10 lbs. 

209** 

62* 

29-87 in. 

5(r— 69* 

64-— 69* 

60* 
112 in. 
610 lbs. 

10 lbs. 

13-3 

nibs. 

63-8 

6 lbs. 



4320 lbs. 
8-13 lbs. 
15*25 lbs. 

8hrs. 

1-301 
48 -99 lbs. 
45-80 ft. 

70-5 



July 5, 
2nd day. 



7 h. 35 m. 
7 h. 45 m. 

10 lbs. 

210* 

65' 

30- 24 in. 

50"— 69* 

65'— 70» 

53- 

84 in. 
504 lbs. 

8 lbs. 
13-4 

9 lbs. 
59-2 
Olbs. 



3560 lbs. 

8-04 lbs. 

12-60 lbs. 

8hr8. 



Note, — Final temperature on third morning, 208^. 



Experiment on a Mixture of the two foregoing Coals. 

It having been stated by the proprietors that an excellent fuel for steam purposes is 
obtained by the mixture of the two preceding coals, it was thought expedient to make 
trial of a compound, having the composition of one part by weight of Mirfa coal and two 
parts of Rock Vawr. 

This was found to light readily and burn freely ; but unless the two coals are carefully 
mixed, the fuel has a tendency, from the different properties of the two ingredients, to 
cake on one part of the grate, and bum in holes on anotner. This rendered great atten- 
tion necessary on the part of the stoker, in order to prevent the passage of cold air 
through the holes formed, and the consequent loss of heat it would occasion. 

When carefully mixed, it is probable tnat this inconvenience would not be felt in larger 
fireplaces where the combustion of considerable masses of fuel is effected; but the experi- 
mental boiler being small, it was found diflScult to obviate entirely this inconvenience. Much 
smoke was evolved, during the experiment, and towards its close much trouble was occa- 
sioned by the accumulation of clinker, which adhered so firmly to the bars as to render its 
removal almost impossible. 



Fire lighted .... 

Steam up . 

Weight of wood used . 

Initial temperature of water in boiler 

Temperature of water in tanks 

Barometer . • • . . 

Extremes of external thermometer . 

Extremes of internal thermometer . 

Dewpoint • . « • . 

Area of damper open . 

Weight of coals consumed • 

Weight of ashes left 

Per centage of combustible matter in ashes. 

Weight of cinder left 

Per centag^e of combustihle matter in cinder 

Weight of clinker in cinder • • 

Average weight of soot in flues 

Per centage of combustible matter in soot 

Weight of water evaporated . 

Weight of water evaporated from 212** by 1 lb. of coal 

Weight of coals per hour for 1 square foot of grate surface 

Duration of experiment • . • « 

Specific gravity of coal • . • . 

Mean weight of cubic foot of coal • 

Economic weight or space occupied by 1 ton. 

Cohesive power of coal • • • . 



Jnly 6. 



8h. 25 m. 

8 h. 35 m. 

10 lbs. 

208° 

65° 

30-09 in. 

50'— 70' 

63°— 71° 

54° 

112 in. 

517 lbs. 

gibs. 

• • 

5 lbs. 

9 ibs. 

• . 

420b'lb8. 

9-07 lbs. 

12-92 lbs. 

8 hrs. 

• • 



Ab<«.— Final temperature^ 190^. 
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SUMMARY. 



NAME OF COAL. 


Evapo- 
rative 
power, or 
number 
of pounds 
ofWater 
evapo- 
rated 
from212<3 
by lib. of 
CoaL 


Weight 

of one 

cubic foot 

of the 
Coal as 
used for 

Fuel. 


Weight j^ 
of one B 
cubic foot 
ofthe ^' 

Coal as •^ 
calcu- ,| 
Uted ^ 

from the ^ 

density. ^* 


atioof 
toC, 
ofthe 
)nomic 
othe 
tieore- 
tical 
sights. 


Dif- 
ference 
per cent, 
between 
theo- 
retical 
and . 
economic 
weights. 


Space 
occupied 
by 1 ton 
in cubic 

feet 
(ecoDondc 
weight). 


Results 
of expe- 
riments 

on 

cohesive 

power of 

Coals. 


Evapo- 
rative 
|X)wer of 
Coals, 
after 
deducting 
for the 
com- 
bustible 
matter 
in the 

residue. 

1 1 


• 

Per 

centaffe 

of resiaae 

in the 

Coal. 

Mean. 


Weight 
ofWater 
evapo- 
rated 
{rom212^ 
byl 
cubic 
foot. 


Ponnds 

of 

CUnker 

per ton of 

CoaL 


Per 

centage 
amount 

of 
Coke. 




A. 


B. 


C. 


D. 


E. 


F. 


O. 


H. 


I. 


K. 


L. 


M. 


OA r - 


9-95 
9-38 
7-77 


53-2 
50-6 
53*4 


79-87 ' 
79-87 
75-49 - 


•666 
•633 
'707 


50-13 
57-84 
41-36 


42-10 
44-26 
41-94 


43-0 
38-5 
75-0 


10-16 
9-67 
8-05 


5-61 
5-53 

7-98 


529-34 
474-62 
414-91 


7-0 

6-6 

37-6 


72-19 


CliM* • • • • < 


^ 


69-69 


^^•^P^^^ WW V W V ' 

Tool^Poot Seam • • < 




60-0 






8-08 
7-02 
8-97 


50-8 
50-4 
58-1 


81-10 ' 
79-54 • 
85-97 • 


•626 

•633 

675 


59-64 
57-81 
47-96 


44*09 
44-44 
38-55 


78-5 

• • 

• • 


8-35 
7-16 
9-07 


10-06 

4-72 

17-63 


410-46 
353-80 
521-15 


47-1 

4-4 

34-7 


62-4 






54-5 


n •••••• . 




82-0 


11 Pemberton Four Feet . 


8-34 


51-8 


79-60 • 


650 


53-66 


43-24 


74-5 


8-45 


3-52 


399-89 


2-1 


57-1 


11 Pembeiion Five Feet • 


7»72 


51-8 


79*17 


•654 


52-83 


43-24 


71-5 


7-95 


8-74 


399-89 


20-4 


56-5 


1 Pembertdi Yard . . • 


8^78 


48*0 


84-10 ' 


•570 


75-20 


46-66 


75-5 


• • 


4-90 


421-44 


10-8 


60-6 


U Co.'a Furnace Yein • • 


7-47 


49*3 


81-98 < 


601 


66-28 


45-43 


71-5 


7-84 


7-40 


368-27 


25-3 


58-4 


1 and Gheen's Patent Fuel . 


7-59 


64-8 


81-23 * 


797 


25-35 


34-56 


• • 


7-86 


12-55 


491-83 


87-6 


• • 


P0V6 Graigola • • • • 


9-22 


51-0 


84-85 • 


601 


66-37 


43-92 


59-0 


9-64 


9-89 


470-22 


28-6 


85-1 




6-91 
8»52 


47-3 
47-3 


80-54 • 
78-48 ' 


587 
602 


70-27 
65-91 


47-35 
47-35 


62-0 
71-5 


7-02 
8-65 


4-10 
3-39 


326-84 
402-99 


14-1 

7-1 


50-8 


U Pemberton Four Feet • 


55-7 


11 Pemberton Five Fict • 


7' 13 


48-3 


80*04 ' 


603 


65-71 


46-37 


78-5 


7-29 


6-35 


354-04 


31-9 


56-1 


01 Co.*s New Mine. . . 


7-04 


48*4 


79-73 


607 


64-73 


46-28 


76-5 


7-16 


5-86 


340-73 


34-2 


57-7 


and Elsecar Co.'s • « 




8-07 


48-2 


82-16 • 


586 


70-45 


46-47 


82-5 


8-43 


7-90 


388-97 


1-7 


62-5 


in HfiVUiVT m m m m 




9-53 
8*52 


51-4 

47-2 


80-98 • 
80-85 ' 


634 
583 


57-54 
71-29 


43-57 
47-45 


74-0 
77-0 


10-04 
8-78 


7-38 
5-95 


489-84 
402-14 


13-0 
6-6 


85-4 


nnlliam'i Elsecar . . 




60-8 






7-92 


47-0 


81-79 • 


574 


74-02 


47-65 


78-0 


8-24 


7-60 


372-24 


None 


61-7 


Lvtlev Main . > > • 




7-87 
7-92 


48*9 
47-1 


78-86 ' 
81-16 « 


•620 
•580 


61-26 
72-31 


45-80 
47-55 


79-0 
89-0 


8-05 
8-04 


4-40 
4-39 


384-84 
373-03 


2-8 
10-3 


59-2 


tm mMmw ^jiMimmmmm m m w ^ 




60-9 


Co.*i Langley Hard 




7-80 


47-8 


78-86 • 


•606 


64-97 


46-86 


84-5 


7-98 


6-48 


372-84 


10-0 


54-0 


Main 




8-36 
9-13 


470 
47-6 


81-10 • 
79-36 • 


579 
599 


72-55 
66-72 


47-65 
47-05 


• • 
73-5 


8-56 
9-35 


5-12 
5-60 


392-92 
434-58 


10-7 
10-7 


55-4 


1 Co.'s Arley • . « 




64-0 






8-33 


49*6 


79-17 • 


626 


59-61 


45-16 


79-0 


8-50 


3-92 


413-16 


5-7 


55-8 


)ck Skemngton • • , 




7-66 


44-7 


77-42 • 


577 


73-19 


5011 


63-5 


7-82 


3-42 


312-40 


6-4 


49-3 






7-85 


47-9 


80-04 • 


•598 


67-11 


46-76 


79-5 


7-91 


5-60 


376*01 


■19-5 


56-2 


1 




9-47 


50-3 


83-22 


•604 


65-44 


44-53 


54-5 


9-63 


4-83 


476-34 


20-0 


68-4 




) . 


10-75 


48*9 


81-91 


'597 


67-50 


45-80 


• • 


• • 


6-50 


525-67 


13-3 


84-7 


oft 




6-88 


44*8 


80-17 • 


558 


78-95 


50-00 


62-0 


6-99 


3-36 


308*22 


8-4 


52-8 


lard c 




6-32 
7*34 


45-9 
47-5 


79-60 • 
79-29 • 


576 

599 


73-42 
66-92 


48-80 

47-15 


86-0 
76-0 


• • 
7-43 


4-64 
2-38 


290-08 
348-65 


8-5 
5-1 


56-5 


g^/tmm%m • w w • v v -« 

andThomson^sRoshy Park 


58-7 


and Thomson's Higher Dell 


6*85 


48-4 


79-48 • 


608 


64-21 


46-28 


77-0 


6-94 


5-85 


331-54 


38-6 


54-2 


Wallsend 


8-87 


47*4 


80-23 < 


>590 


69-26 


47-25 


73-0 


9-07 


4-77 


420-43 


3-5 


62-7 


9oe*s Steam Fuel • . 




10 '03 


65*6 


73-86 ' 


•888 


12-59 


34-14 


• • 


10-57 


10-95 


657-96 


28-2 


. • 


Rock Vein .... 




9*23 


48-1 


80 91 


594 


68-21 


46-56 


52-5 


9-43 


5-26 


443-96 


12-4 


65-2 


I Rushy Park . • 




8-74 


49*3 


82-54 • 


•597 


67-42 


45-43 


77-0 


8-91 


3-39 


430-88 


7-8 


59-4 


I Little Delf . • 




9-13 


44-9 


78-42 


•572 


74-65 


49-88 


66-5 


9-26 


5-51 


409-93 


9-6 


58-1 


i Higher Florida. • 




8*39 


49-5 


75-99 


•651 


53-51 


45-25 


74-0 


8*49 


3-62 


415-30 


13-2 


51-1 


c Florida Main • • 




7-83 


48-0 


79-04 ' 


•507 


64-66 


46-66 


81-5 


7-97 


3-97 


375-84 


9*0 


54-4 


Ad Sons' Mirfa Coal 




8*92 


47-9 


81-04 


•591 


69-18 


46*76 


54-0 


9-11 


5-29 


427-26 


18-0 


67-1 


md Sons' Rock Vawr 




8*08 


48*- 9 


81-16 


•602 


65-97 


45-80 


70-5 


8-19 


4-75 


395-11 


30- 1 


58-6 
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LiTHAROB ExPEBIHENTS.* 



MAHB OF COAL. 



Willington 

BBwdcaCaoae 

Wigaa Four-feet Swm 

KingCokl 

Ewloe .... 

CodoxtoB .... 

lact HkII Pemberton Four-feet 

luce Hall Pembetton Five-feet 

Ince Hftll Pemberton Yard . 

lace Hall Co.'b Furnace Vein 

Holland* and Green's Fud . 

Birch Grove Graigala . . 

Ibatock .... 

Mou Hall Pemberton Four-fMt 

Hois Mall Pemberton Five-feet 

Moss Hall Co.'b New Mine. 

Hoyland and Elsecar Co.'a . 

Aberaman Merthyr . . 

Earl Ftlzwiljtani's Ehecar . 

Ear) Fitz William 'a Park Gate 

West Hartley Main 

Butterly Co.'s Portland Hard 

Buttedy Co.'a X^tngley Hard 

Brymbo Main 

Ince Hall Co.'s Arley . 

Coleahill Co.'s Bagilt . 

Kifanaroocic Sksnii^tOB 

Brymbo Two Vard . 

Abercam .... 

lioscoe Soft 

Loocoe Hard 

Oaldwetl and Thomson's Rosfay Park 

Haswell Wallaend 

Livingstone's Steam Fuel 

Mscben Rock Vein . 

Caldwell sad Tbomson's Little Delf 

Haydnck Itusfay Park 

Haydock little Delf . 

Haydock Higher Florida 

Haydock Main Florida 

Vivian and Sons* Mirfe Coal . 

Vivian and Sons' Rock Vawr. 



EiperimmU BiperimBnl 



158-0 
158-0 
150-0 
136-1 
135-0 
157-2 
14S-1 
144-2 
150-0 
143-1 
118-2 
168-9 
125-9 
140-3 
137- 1 
134-5 
150-0 
15B'9 
149-2 
150-6 
152-2 
154-2 
149-4 
153-0 
160-0 
153-8 
150-1 
147-1 
153-1 
140-2 
147 
146-6 
157-0 
16] 
152-8 
141-5 
148-0 
148-0 
148-0 
147-1 
156-0 
150-2 



165 
159-0 
150-1 
136-2 
135-2 
159-8 
145-8 
143-9 
150 '8 
143-2 
118-7 
164-1 
124-8 
142-2 
140-0 
135-6 
147-0 
169-9 
151-0 
150-2 
150-3 
156-0 
151-9 
151-8 
163-1 
151-2 
152-0 
147-0 
I5S-9 
139-0 
148-7 
147-0 
157-7 
163-9 
153-0 
141-0 
149-5 
1461 
147-9 
146-2 
155-2 
149-9 



150- 1 

137-0 
136-7 
157-0 
144-1 
143-0 
149-9 
142-8 
118-3 
166-0 
125-8 
145-0 
135-2 
135-4 
148-7 
160-0 
151-8 
151-0 
153 
15S-5 
148-8 
150-7 
164-5 
151-1 
158-8 
148-0 
154-5 
141-6 
148-0 
147-8 
157-9 
164-0 
154-2 
143-1 
149-6 
145-9 
149-9. 
145-8 
154-1 
1500 



156-5 
158-5 
150- 1 
136-4 
135-6 
15S-0 
144-3 
143-T 
150-2 
143-0 
118-4 
166-3 
125-5 
142-5 
137 -4 
135-1 
148-6 
159-9 
150-6 
150-6 
I51-S 
155-2 
150-0 
151-8 
162-5 
152-0 
151-6 
147-5 
153-8 
140-2 
145-9 
147-1 
157-5 
162-7 
153-3 
141-8 
149-0 
146-6 
148-6 



* Weigbt of Cosb opersled on — ° 6 grsint. 
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Analyses of Coals, by T. T. Phiupps. 



EXPSRIHENTAI« NUMBfiBS, F017ND IN ANALTSia. 



WlLLINOTOlf. 

This coal contained 1*11 per cent, of water : dried at 212^ Fah. 

Coal. 

3*18 grt. gave 10. 10 carbonic add and 1 * 47 water. 

3-13 ,, 9-99 ,. 1-35 ,, 

9-78 
15-36 
14-76 
13-56 



*Q9 ask 

•18 ,, 
2*47 platinum salt. 
0*88 sulphate of baryta. 



BowDEN Close. 
This coal contained 1*33 per cent, of water : dried at 212^ Fah. 



Coal. 



12-30 
12-12 
11-50 
12-57 



3*71 grs. gaye 11*52 carbonic acid and 1*51 water. 
3*28 .• f0*25 ,, 1'33 ,, 

*29a8h. 

•27 ,, 
2-70 platinum salt. 

* 66 sulphate of baryta. 



WiGAN FOUB-FOOT. 

This coal contained 2-69 per cent, of water : dried at 212^ Fah. 



Coal. 



4*52 grs. gave 13* 10 carbonic acid and 2*21 water. 



4-09 , 


, 11-80 ,, 1 


17*09 , 


, *73 ash. 


14*73 


•62 ,, 


13-21 , 


, 1-82 platinum salt. 


11*48 , 


, 1*00 sulphate of baryta. 



1*90 



9 9 



Kino. 
This coal contained 2-84 per cent, of water : dried at 212^ Fah. 

Coal. 

3*35 grs. gave 9*04 carbonic acid and 1*61 water. 

3*31 ,, 8*95 ,, 1-57 ,, 



14*29 
13-32 
1515 
14-01 



1*24 ash. 

i-n ,, 

4*07 platinum salt. 
1 - 57 Milpbate of baryta. 



Ewloe. 
This coal contained 6-83 per cent, of water : dried at 212^ Fah. 

Coal. 

3 - 53 grs. gave 10 -50 carbonic acid and 1 - 56 water. 
3-56 ,, 10*55 ,, 1*61 



9 9 



> ) 



12 68 , 


, , * 42 ash. 


14-81 , 


t 9 *5l 19 


11*23 , 


, 1-98 platinum salt. 


11*75 


^j 1 ' 20 sulphate of baryta. 



Caooxton. 
This coal contained 1*52 per cent, of water : dried at 212^ Fah. 

Coal. 

3-565 grs. gave 11*455 carbonic acid and 1-380 water. 

3-765 ,, 12120 1*490 ,, 

11-92 ,y -43 ash. 

11*89 ,, -42 ,, 

13*77 9 , 2*32 platinum salt. 

12-83 9 , 1 * 64 sulphate of baryta. 



Ince Hall Pkmberton Four Feet. 
This coal contained 4*86 per cent, of water : dried at 212^ Fah. 

Coal. 

5*20 grs. gave 14*705 carbonic acid and 1*69 water. 

3-87 ,, 10*92 ,, 1*49 ,, 

13-20 », -Hash. 

12-33 ,, *14a8h. 

14*37 J , 3*22 platinum salt. 

12*76 , , •98 sulphate of baryte. 
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Ince Hall Pemberton Five Feet. 
This coal contained 4*75 percent, of water : dried at 212° Fah. 

Coal. 

3*365 grs. gave 8*53 carbonic acid and 1*54 water 

3*365 ,, 8*43 ,, 1-35 ,, 

16*46 ,, 2*37 ash. 

12*45 ,, 1-78 ,, 

13 '64 , , 4*79 platinum salt. 

13*31 , , 1 * 32 sulphate, of baryta. 



Ince Hall Pemberton Yard. 
This coal contained 2* 55 per cent, of water : dried at 212** Fah. 

Coal. 

3*40 grs. gave 10*02 carbonic acid and 1*80 water. 

3*40 ,, 10*12 ,, 2-02 ,, 

12*64 ,, •30osh. 

13-40 ,, -30 ,, 

1 8 * 84 , , 3*91 platinum salt. 

13-00 , , 1 * 73 sulphate of baryta. 



Ince Hall Co.'s Furnace Vein. 
This coal contained 5*33 per cent, of water: dried at 212° Fah. 

CoaL 

3*11 grs. gave 8*48 carbonic acid and 1.57 water. 

3-18 ,, 8*76 ,, l.M ,, 

9*12 ,, -37 ash. 

9*65 ,, '39 ,, 

11*56 ,9 2 * 82 platinum salt. 

12*40 ,, * 87 sulphate of baryta. 

Hollands and Green's Patent Fuel. 
This fuel contained 2* 18 per cent, of water ; dried at 212° Fah. 

Fuel. 

12-44 ,, 1*73 ash. 
15*34 ,, 2*08 ,, 



Birch Grove Graigola. 
This coal contained 1*51 per cent, of water : dried at 212° Fah. 

Coal. 

3* 73 grs. gave 1 1 * 52 carbonic acid and 1 ' 44 water. 

4-68 ,, 14*46 ,, 1*70 ,, 

16*63 ,, '75 ash. 

14*64 ,, -64 ,, 

13-83 , * 1 * 62 platinum salt. 

13*43 »9 * 85 sulphate of baryta. 



Ibstock. 
This coal contained 1 • 12 per cent of water : dried at 212® Fah. 

Coal. 

3*52 grs. gave 9*71 carbonic acid and 1 *51 water. 

3*73 ,, 10*22 ,, 1*65 ,, 

13*05 ,, -77 ash. 

9*68 ,, -59 ,, 

1 2 * 03 , , 1 * 69 platinum salt. 

11.14 , , 1*18 sulphate of baryta. 



Moss Hall Pemberton Four Feet. 
This coal contained 3*32 per cent, of water : dried at 212° Fah. 

Coal. 

3*17 grs. gave 8 '80 carbonic acid and 1 *33 water. 

1-52 ,, 
rOl ash. 

•96 ,, 
4 ' 08 platinum salt. 
2*71 sulphate baryta. 



3*38 ,• 9-34 ,, 1*52 

14*86 , 

15 05 , 

12*38 , 
12*21 



Moss Hall Pemberton Five Feet. 
This coal contained 3-69 per cent, of water, dried at 212° Fah. 

Coal. 

3*57 grs. gave 9*92 carbonic acid and 1*74 water. 

3*21 ,, 901 ,, 1-53 „ 

11*80 ,, * 71 ash. 

1110 ,, .67 ,, 

16*58 , , 3 * 42 platinum salt. 

12 * 90 ,9 2 * 99 sulphate of baryta. 
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M068 Hall Ca's New Mine. 
This coal contained 6*76 per cent of water: dried at 212^ Fah. 

Cod. 

3*48 grt.gaTe9'91 cmrboDic acid and 1*57 waltf. 

3-4o .. 9-78 •,. 1-41 ,, 

11*15 ,, *36aiai. 

15-79 ., -49 ., 

12-23 9, 1-92 platinmn salt. 

11*31 ,, 1-13 sulphate of iMUjta. 



HOYLAND AND ElSBCAR. 

This coal contained 3*72 per cent of water : dried at 212^ Fah. 

Coal. 

3*39 gra. ga?e 9*96 carbonic acid and 1 -53 water. 
* 3-29 ,, 9 65 ,, 1-44,. 

14*95 ,, -57 ash. 

11-50 ,, *42 ,, 

12*30 , , 2*44 platinum salt. 

9 - 63 9 , * 75 sulphate baryta. 



Aberaman Mbrthtr. 
This coal contained 0*41 per cent, of water : dried at 212^ Fah. 

Coal. 

2*15 gn. gave 7 * 15 carbonic acid and * 83 water. 

3-86 

9*90 



12*07 
13 40 
12-11 



, 12-91 ,, 1-51 ,, 

, * 1 5 ash. 

•11 ,. 



9 



2 * 59 platinum salt. 

1 -05 sulphate of baryta. 



Earl FrrzwiLUAM*s Elsecar. 
'Iliis coal contained 4-83 per cent, of water: dried at 212^ Fah. 

Coal. 

8*55 grs. gave 10*67 carbonic acid and 1*56 water. 

3*63 ,, 10*90 ,, 1*58 ,, 

14*27 ,, -35 ash. 

17*02 ,, -42 ,, 

11*47 ,9 2-32 platinum salt. 

1 2* 80 , , -85 sulphate of baryta. 



Earl Fitzwilliam*s Park Gate. 
This coal contained 3*08 per cent, water : dried at 212^ Fah. 

Coal. 

3- 13 grs. gave 9*19 carbonic acid and 1 *45 water. 
3-30 ,, 9*69 ,, 1*40 ,, 

•24 ash. 
•22 ,, 
5*12 platinum salt. 
*84 sulpliate baryta. 



13-54 , 

12*00 , 

14*90 , 

10*37 , 



West Hartley M^in. 
This coal contained 6*76 per cent water : dried at 212° Fah. 

Coal. 

3*70 grs. gave 11*11 carbonic acid and 1 *74 water. 

3*41 ,, 10*23 ,, i-65 ,, 

12*60 ,, * 82 ash. 

11*68 ,, -29 ,, 

12 * 83 , , 3 * 46 platinum salt. 

12 * 00 , , * 99 sulphate baryta. 



Butterly Co.'s Portland. 
This coal contained 7*36 per cent, of water : dried at 212^ Fah. 

Coal. 

3*46 grs. gave 10*20 carbonic acid and 1*43 water. 
2*96 ,, 8-73 ,, 1*26 ,, 



13-80 , 


, * 18 ash. 


12*04 


•14 ,, 


14-76 


, 3*75 platinum salt. 


14-50 , 


, *02 sulphate baryta. 



II 
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BUTTBRLY Co/S LaNOLBY. 

This coal contained 3*55 per cent, of water : dried at 212^ FsIl 

Coal. 

3' 58 grs. gave 10*20 carbonic acid and 1*84 water. 

3-60 ., 10*33 ,, M'J ,, 

10*43 ,, -50 ash. 

11*05 ,, -50 ,, 

13' 18 , , 1*68 platinum aalt. 

1 1 * 26 ,9 * 94 sulphate of baryta. 



Brymbo Main. 
This coal contained 4*50 per cent, of water : dried at 212^ Fah. 

Coal. 

3 *23 grs. gave 9* 16 carbonic acid and 1*51 water. 



3*36 ,, 9*96 ,, 1*51 ,, 

11*82 ,, -50 ash. 

12*56 ,, -53 ,, 

11*48 , , 1 * 05 platinum salt. 

12*12 ,, 2*42 sulphate baryta. 



Inoe Hall Aklby. 
This coal contained 1*07 per cent, of water : dried at 212^ Fah. 

Coal. 

3*00 grs. gave 9*05 carbonic acid and 1*50 water. 

1*85 ,, 



3*33 




10*13 ,, 


5*94 




'10 ash. 


5-02 




•07 ,, 


10*18 




2*86 platinum salt. 


6*44 




*38 sulphate baryta. 



Coleshill Co.*s Baoilt Main. 
This coal contained 5*50 per cent, of water : dried at 212° Fah. 

Coal. 

3 * 56 grs. gave 1 1 * 60 carbonic acid and 1 * 89 water. 

3*29 ,, 10*63 ,, 1*59 ,, 

16 13 ,, -26 ash. 

14-10 ,, -23 ,, 

10*70 ,, 3*61 platinum salt 

1 1 * 43 , , 1*14 sulphate baryta. 



Kilmarnock Skerrington. 
This coal contained 7*76 per cent, of water : dried at 212° Fah. 

Coal. 

3*47 grs. gave 10* 18 carbonic acid and 1*83 water. 

3*39 ,, 9*90 ,, 1*77 ,, 

14*04 ,, -18 ash. 

11-40 ,, -14 ,, 

1 1 * 36 , , 1*70 platinum salt. 
11 '46 9 , * 72 sulphate baryta. 



Brymbo Two Yard. 
This coal contained 3*35 per cent, of water : dried at 212^ Fah. 

Coal. 

3*63 grs. gave 10*43 carbonic acid and 1 *64 water. 

3*14 ,, 8*97 ,, 1*71 ,, 

16*24 ,, -97 ash. 

13*68 ,, '80 ,, 

11*66 , , r 02 platinum salt. 
1 1 * 23 , , 1 * 54 sulphate baryta. 



Abbrcarn. 
This coal contained 7*11 per cent of water : dried at 212^ Fah. 

Coal. 

3*62 grs. gave 10*76 carbonic acid and 2*09 water. 

3*14 ,, 9*38 ,, 1*76 ,, 

6 90 ,, -Hash. 

8*95 ,, -18 ,, 

13-93 y , 1*71 platinum salt. 
11*12 , , 1*51 sulphate baryta. 
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LoscoE Soft. 
This coal contained 976 per cent of water : dried at 212^ Fah. 

Coal. 

3*34 gn. gave 9*46 carbonic acid and 1 '46 water. 

3*08 ., 8-78 ., 1*35 



9 9 



9 9 



10*89 , 


, *25 ash. 


14*21 , 


•S3 ,, 


13 08 


, 3-42 platinum salt 


11-98 , 


, 1 * 14 sulphate baryta. 



Caldwell and Thomson's Bushy Park. 
This coal contained 4-97 per cent, of water : dried at 212^ Fah. 

Cottl. 
3* 47 gpra* gave 9*68 carbonic acid and 1 * 75 water. 



3-34 

16*08 
13-71 
13*87 
11-52 



> 9 



9*34 

• 25 ash. 

•20 ,, 
2*41 platinum salt. 

*77 sulphate baryta. 



1*60 



99 



Caldwbll and Thomson's Higher Delf. 
This coal contained *98 per cent, of water ; dried at 212^ Fah. 

Coal. 

3*48 gra. gave 9*57 carbonic acid and 1*50 water. 

3-45 ,, 9*59 ,, 1*52 ,, 

9*09 ,> * 54 ash. 

11 04 ,, -66 ,, 

11*38 , , 2*56 platinum salt. 
11*96 , » 2*05 Bulpbate baryta. 



Harwell Wallsbnd. 
This coal contained 4* 08 per cent, of water : dried at 212^' Fah. 

Coal. 

2*97 gra. gave 9*13 carbonic acid and 1*89 water. 

3*49 ,, 10*64 ,, 1-98 

11-76 ,, -02 ash. 

12*83 ,, -03 ,, 

13*14 ,, 2*97 platinum salt 



9» 



10*25 



9 9 



*05 sulphate baryta. 



Livingstone's Steam Fubl. 



This fuel contained 1 - 39 per cent, of water : dried at 212^ Fah. 

Fuel. 

3*28 gra. gave 10*33 carbonic acid. 

3*01 ,, 9*52 ,, and 1-12 water. 

12-94 ,, -60 ash. 

16*71 ,, -74,, 

12*11 .« 3 -48. platinum salt. 



12*18 



9 9 



1*29 sulphate baryta. 



Machkn Rock Vbin. 



This coal contained 2 • 50 per cent, of water : dried aX.212? Fah 

Coal. 

3*51 grs. gave 9*16 carbonic acid and 1*59 water. 

9-32 ,, 1-53 ,, 

' 42 ash. 
•36 ,, 
1 ' 87 platinum salt. 
1'2J sulphate baryta. 



3-58 
10*81 

9*42 
12*28 
12-08 



Hatdook Busar Park. 



This coal contained 1 * 89 per cent, of water : dried at 212° Fah. 

Coal. 

3* 10 grs. gave 8*77 carbonic aetd and 1 *5d water. 
3*36 ., 9*63 ,, 1-69 



15*74 

12-48 

12*81 

9*58 



-58 ash. 

•46 ,. 
1 * 02 platinum salt. 
1*21 aulpliate baryta. 



9 » 



H 2 
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Hatdock Little Delf. 
ITiis ccal contained 3* 19 per cent, of water : dried at 212*^ Fah. 

Coal. 

3*42 grs. gave 9*97 carbonic acid and 1*62 water. 

3-31 ,, 9-70 ,, 1-51 ,, 

18*66 ,, -63 ash. 

17-20 ,, -60 ,, 

15' 58 ,, 1-36 platinum salt 
1 4 * 1)3 , , * 78 sulphate baryta. 



Hatdock Higher Florida. 
This coal contained 6* 12 per cent, of water : dried at 212^ Fah. 

OmI. 

3*38 grs. gave 9*61 carbonic acid and 1*67 water. 

3-61 ,, 10-21 ,. 1-84 ,, 

20-34 ,, -64u8h. 

20-24 ,, -60 ,, 

12* 10 , , 1-95 platinum salt. 
13 * 30 , , 1 ' 00 sulphate baryta. 



Haydock Main Florida. 
This coal contained 6*61 per cent, of water : dried at 212^ Fah. 

Coal. 

3*70 grs. gave 10*45 carbonic acid and 1*75 water. 

3-39 ,, 9-69 ,, 1*76 ,, 

12-87 ,, * 26 ash. 

11*35 ,, *23 ,, 

14 * 04 , , 2 ' 84 platinum salt. 

14' 56 , , -94 sulphate baryta. 



Vivian and Sons' Mirfa Four Feet. 
This coal contained 0-63 per cent, of water : dried at 212° Fah, 

Coal. 

3* 44 grs. gave 10* 42 carbonic acid and 1 *60 water. 

3-50 ,, 10-64 ,, 1*72 ,, 

13-30 ,, * 71 ash. 

1300 ,, -69 ,, 

11-51 , , 1-91 platinum salt. 

9 * 43 , » * 66 sulphate baryta. 



Vivian and Sons' Rock Vawr. 
This coal contained 1 *45 per cent, of water : dried at 212° Fah. 

Coal. 

3*54 grs. gave 10*25 carbonic acid and 1 *73 water. 

3*41 ,, 9-91 ,, 1*53 ,, 

10*83 ,, *46ash. 

13*75 ,, '60,, 

13-41 » » 1*41 platinum salt. 

11*12 , , 1*96 sulphate baryta. 



South Cape, V.D.L. 
This coal contained 3-33 per cent, of water : dried at 212° Fah. 

Conl. 

3*89 grs. gave 9*04 carbonic acid and 1 *03 water. 



4-36 
12-56 
11*64 
12-83 
13*54 



10*14 ,, 1*12 ,, 

3-82 ash. 
3-55 ,, 

3*46 platinum salt. 
*97 sulphate baryta. 



Mount Nicholas, Break o* Day. 



This coal contained 7-24 per cent, of water : dried at 212° Fah. 

Coal. 

4-14 grs. gave 8*71 carbonic acid and 1*45 water. 

4*28 ,, 9-01. ,, 1*52 ,, 

11*60 ,, 3-08 ash. . 
14*31 ,, 417 ., 
14*43 , , 2 * 66 platinum salt. 
13*32 ,, 1 * 19 sulphate baryta. 
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FiNGAL, V.D.L. 

This coal contained 4*86 per cent of water: dried at 212^ Fah. 

Coal 

3*91 grs. ga?e 8*21 carbonic add and 1*18 water. 

3-63 ,, 7*61 ,, 1*12 ,, 

10*60 ,, 3*08 aah. 
14*31 ,, 4-17 ., 
12*60 ,, 2*41 platinum salt 
12-32 ,, 1* 19 Milphate baryta. 



Jerusalem, V.D.L. 
coal contained 3*06 per cent of water : dried at 212^ Fah. 

CmI. 

3*93 grs. gave 9*86 carbonic acid and 1 *42 water. 

4*89 ,, 12*18 ,, 1*75 ,, 

15*09 ,, 2*92 ash. 

16*52 ,, 3*15 », 

15-62 , , 4*05 platinum salt 

12* 92 , , 1 *06 sulphate baryta. 



Douglass River, East Coast, V.D.L. 
This coal contained 4-87 per cent of water : dried at 212^ Fah. 

Coal. 

4*05 grs. gave 10*48 carbonic acid and 1*51 water. 

10*47 ,, 1*56 ,, 

1*82 ash. 
1-88,, 

2*64 platinum salt. 
15*63 ,, * 80 sulphate baryta. 



4*06 


> » 


12*50 


ff 9 


13*20 


> » 


14 85 


»f 



Tasman^s Peninsula, V.D.L. 
This coal contained 440 per cent of water : dried at 212^ Fah. 

CoaL 

4*69 grs. gave 11*32 carbonic acid and 1*42 water. 

3-26 ,, 7*80 ,, -98 ,, 

20*20 ,, 5*28 ash. 

13*82 ,, 3*69,, 

12*23 ,, 3*73 platinum ealt 

1 1 * 70 , , *88 sulphate baiyca. 



ScHONTEN Island, V.D.L. 
This coal contained 2*17 per cent, of water : dried at 212^ Fah. 

Coal. 

3*94 grs. gave 9*28 carbonic acid and 1*21 water. 

3*43 ,, 804 ,, 1-14 ,, 

12-54 ,, 3*42 ash. 
15*07 ,, 4*08 ,, 
14 * 96 , , 2*10 platinum salt. 
12 ' 87 , , * 80 sulphate baryta. 



Whale's Head, South Cape, V.D.L. 
This coal contained 1*72 per cent of water: dried at 212^ Fah. 

Coal. 

3*05 grs. gave 7*35 carbonic acid and *85 water. 

314 ,, 7*60 ,, -93 ,, 

10*90 ,, 2*34 ash. 
10-81 ,, 2*33,, 
15*40 ,, 2*75 platinum salt 
13 * 06 , , 1 * 10 sulphate baryta. 



Adventure Bat, V.D.L. 
This coal contained 3*84 per cent of water : dried at 212^ Fah. 

Coal. 

3*48 grs. gave 10* 17 carbonic acid and *92 water. 

3*31 ,, 9*80 ,, 95 ,, 

14*56 ,, 1*28 ash. 
16*57 ,, 1*42,, 
12 * 23 , , 2* 66 platinum salt 
1 2 * 68 , , 1 * 62 sulphate baryta. 
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Lignite, Trinidad. 
This coal contained 12 62 per cent of water : dried at 212^ Fah. 

Coal. 

3 ' 26 gn, ga^e 7 * 88 carbonic acid and 1 *33 water. 
403 .• 9-53 ,. 1-44 



> 9 



18-30 , 


, 1*19 ash. 


19-13 , 


, 1-42 ,, 


16-53 , 


, 3*52 platinum salt 


19-84 


9 1*01 Bolphate baryta. 



> 9 



SUITED TO THE STEAM NAVY. 

Showing the Mean Composition of Average Samples of the Coals. 



NAUE OR LOCALITY OP COAL. 



Bfdni. 



Sulpha 






IAberaman Merthyr . 
Machen .' .' .' '. '. 
Birch Grove Grai^la 
Culoxton 
Vivian itnd Soob' Mirft . 
Brymbo Main 
Vivian and Sons* Hock Vawr 
Brymbo Two Yard . 



-£ ( WillingtOD . . . 
9 4 J Btiwden Close . 
»^]HaBwellWallBend 
^ { We»t Hartley Main . 



Ince Hall Co.'s Arley 
Haydcek Little Delf . . 
Ince Hull Ptmberlon Yard 
Hftvdock Rusbv P^rk . _ 
Moss Hall PembertoD Four 

Feet 

Haydock Higher Florida 
Ince Hall Pemberton Foar 

Feet 

King 

Haydock Main Florida . 
Wigan Four Feet . . 
Ince Hall Pemberton Fi' 

Feet 

Ince Hall Co.'t Furnace Vein 
Caldwell and Thomson'* 

Ruahy Park . . 
Moia Hall Pemberton Five 

Feet 

M»iB Hall Co.'e New Mine 
Caldwell and Thomaon' 

Higher Delf . . . 

f Earl Fitzviiliam'i Elaecar 



IIi>vlu»tla 



I Rise 



rCo.'i 



■g,-=; Earl Firz«ilUam's Park Gate 
■g Q ] Butterly Co.'a Portland 
^ Butterly Co.'s Langley 
[ Ln*cae Sort . . . 



f Coleshtll Co.'s Bagiit Main 

<Ewloe 

llbttock 

Scotch.. Kilmarnock Skerrington 

Patent f '-'''"Pt""*'" Steam Fuel 
r-.—i { HoUauds and Grevn't Patent 
'^"'■- 1 Fuel .... 



If Break o' Day 



&' 



' South CB]>e . 
Mount Nicholi 
Fin^l , , 
Jerusalem .... 
Douglass River, East Coaat 
Tainian's Penineula . , 
Schonten Iitand . 
Whale's Head, South Cape 
Adventure Bay . . . 
Lignite, Trinidad , , 



90-94 

81-26 

71 

84-25 

87-71 

82-75 

77-87 

79-09 

78-13 

86-96 
84-92 
83-47 
81-85 

8261 
79-71 



77-01 
73-66 
77-49 
78 86 



71-74 
76-17 



76-16 
77-50 



61-93 
80-05 

8U-07 



88-48 
80-97 
74-97 



63-40 
67 39 
57-21 
68-18 
70-44 
65-54 
64-01 
65-86 
80-22 
65-20 



0-94 
9-96 
17-87 
5-58 
1-58 
4-64 
9-52 
8-34 
8 02 



10 65 
10-91 



12-84 
9-57 



13-52 
14-87 



11-31 
2'03 



1-45 
2- 04 
3'85 
4-43 
3-57 
5-31 
4-22 
4-30 

5-ao 

1-04 
2-28 
0-20 
2-51 



85-0 
68-4 
65-3 



67-1 
55-4 
5S-6 



64-0 

58*1 

)-6 

59-4 



109 
8-72 
2 02 
4-23 



57-1 
62-4 
54-4 
60-0 

56-5 
58-4 



2'46 
3-73 
1-80 
1-23 
4-65 



61-6 
62-S 
61-7 
60-9 
54-9 
53-8 

55-6 
54-5 
60-8 



4-52 

13-73 

30-4:1 
27-56 
29-09 
19-20 
14 38 
26-41 
27 17 
21-60 
8-67 
6-84 
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